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rI ACRONYMS AND ABBREVTATIONS
T'

I

I Lc-ft.lyt Acre-feet per year
APEN Air pollution emission notice

I ARAR Applicable or relevant and appropriate requirement
t AWQC Ambient water Erality criteria

I BAAQMD Bay Area Air Quality Management District
I BAT Best available technology
- BCT Best conventional oontrol tednology
- bgs Below ground surface
f BP Biopolymer
I

CAMU Corrective action manegement unit
I CB Cement bentonite
t CCR California Code of Regulations

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act of 1980

I CFR Code of Federal Regulations

I CLEAN Comprehensive Inng-term Environmental Action Navy
COC Chemical of concern

I crn/sec centimeters per second

I cPT cone penetrometer test
' 

CRC Coastal Resources Coordination
CTO Contract task order
CWA Clean Water Act

DTSC Depar[nent of Toxic Substances Conrol

I EE/CA Engineering evduation/cost analysis
EFA WEST Engineering Field Activity West, Naval Facilities Engineering Command

I EPA U.S. Environmental Protection Agency
I

FFA Federal facilities agreement
I FS Feasibility study
I ft.lday Feet per day

ff/ft Feet per foot

I gpd Gallons Per daY
r gpm Gallons per minute

I HGAL Hunters Point Groundwater Ambient Level
r HLA Harding Lawson Associates

HP HydroPunch
t HPS Hunters Point Shipyard
I I{WCA Hazardous Waste Control Act

LAL Interim ambient level
IAS Initial assessment study
IR Installation Restoration
LDR Land disposal restriction
LUFT Leaking underground fuel tank
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Qaf
Qbm
Qu
Quus

MCLs
pgft:g
pglL
mgftg
mglL
msl

Navy
NCP
NOAA
NPDES

o&M
OSHA
OU

PAH
PCB
pCi/L
POTW
PPE
PRC
PVC

RA
RAO
RCRA
RI
ROD
RWQCB

SACM
SARA
SB
Sp, KIsk
svoc
SWRCB

TBC
TDS
TPH
TOG
Triple A
TSD

UST

voc

ACRONYMS AND ABBREVIATIONS (Continued)

Maximum contaminant levels
Micrograms per kilogram
Micrograms per liter
Milligram per kilogram
Milligram per liter
Mean sea level

U.S. Deparment of the Navy
National Oil and Hazardous Substances Pollution Cootingency Plan
Nationd Oceanic and Atnosphsris ddministration
National Pollutant Disclarge Elimination System

Operation and maintenance
Occupational Safefy and Health Administration
Operable unit

Polynuclear aromatic hydrocarbon
Polychlorinated biphenyl
PicoCuries per liter
Publicly owned treatment works
Personal protective equipment
PRC Environmental Management, Inc.
Polyvinyl chloride

Artificial fill
Bay mud deposits
Undifferentiated sedimentary deposits
Undifferentiated upper sand deposits

Remedial action
Remedial action objective
Resource Conservation and Recovery Act
Remedial investigation
Record of decision
Regional Water Qual$ Control Board-San Francisco Bay Region

Superfund Accelerated Cleanup Model
Superfund Amendments and Reauthorization Act of 1986
Soil bentonite
Franciscan bedrock
Semivolatile organic compound
State Water Resources Control Board

To be considered
Total dissolved solids
Total petrolzum hydrocarbon
Total oil and grease
Triple A Machine Shop
Treatment, storage, or disposal

Underground storage tank

Volatile organic compound
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the ingestion of fish and other aquatic tife. Threats to the environment may result from exposure to

contaminated gtoundwater through migration into San Francisco Bay. To meet the objective, an

EE/CA is conducted. The EE/CA first determines whether groundwater contamination poses an

immediate threat to roceptors in San Francisco Bay.

To evaluate whether potentidly unsafe levels of contamination may be moving into the bay, maximum

groundwater contaminant lwels detectd in near{ay gfoundwater moniOring wells are compared to

water quality screening criteria (see Sestion 2.S.3). The screening criteria have been dweloped to

indicate the level at which there is &e potentid for harmfirt impacts to human health via ingestion of

fish, as well as a potential for harmfirl impacts to the environment. ffthe highest oontaminant

concentrations in groundwder monitoring wells are below screening criteria levels, environmental

impacts are considered nonthreatening. If gtoundwater contaminant concentrations exceed the

screening criteria levels in samples collected from monitoring wells, a pot€ntial impact exists. The

magnitude and number of detections are also taken into account to ddermine tbe areas where a

removal action is justified. At Site IR-121, VOCs, SVOCs, FCBs, and inorganic constihrents in

groundwater exceed screening criteria levels. However, PCBs pose the greatest threat because there

are numerous detections well above soeening criteria.

The EE/CA examines gfis implementability, effectiveness, and cost of various options to contain

groundwater contaninant migration and evaluates applicable regulatory requirements. The primary

options available for reducing gtoundwater contaminant migration are watertight barriers,

groundwater extraction, and porous undergfound treatuent walls. Because undergfound treatment

walls were found to be unproven and unreliable for contaminants of concern at Site IR-1/21, the

four alternatives considered in the EE/CA are:

Alternative 1: No Action

Atternstive2z Groundwater Containment with Sheet Piling, Groundwater Extraction with
Virell Points, Discharge to the Sanitary Sewer

Alter"native 3: Groundwater Containment with Slurry lVall, Groundwater Extraction with
lVell Points, Disc.harge to the Sanitary Sewer

Atternative 4: Groundwater Containment and Extraction with a Biopolymer Slurry Trench,
Discharge to the Sanitary Sewer
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Any groundwater withdrawn during the removal action will be discharged to the sewage treatuent

plant because there is a regulatory preference for discharge to a sewqge system over discharge to the

storm drain (RWQCB 199t and because of the temporary nature of the removal action (the remedial

investigation and feasibility snrdy tRI/FSl process will identi$ the final remedy for the site).

Based on analyses contained in this repoil, the Navy recommends Altennative 2. This dternative

best meets tbe NCP sritoria of overall protectiveness of human health, oompliance with applicable or

relerrant sod appropriate requirements (ARARs), effectiveness, implennentability, and cost.

Alternative 2 is the preferred option for the remval action because (l) it will effectively restrict the

movement of the hazardous substancs into the bay; (2) it is a proven teclnology and can be readily

installed; and (3) it offers a high degree of reliability et a reasonably low cost. Based on available

data, the underground soil observed at Site IR-1121 is favorable for driving sheet pile. Well points

were selected to extract gxoundwater because they are well-suited for shallow areas like Site IR-1/21

and provide a versatile means to control groundwater flow.

Under Alternative 2, contaminant migration will be controlled by installing sheer pile. Sheet pile are

thick, interlocking stoel plates that are driven into the ground to form an undergxound wall between

the landfill and San Francisco Bay. The steel sheas are driven into the ground until they reach an

underground, naturd layer of clay. The clay layer will limit the amount of contamination that can

migrate under the wall. Near the shoreline of Site IR-112t, clays exist at about 15 feet below ground

surface and an effective seal could be establishd. In addition to using sheet pile, Alternative 2

includes groundwater extraction with well poitrts followed by discharge to the locd sewage treament

plant.

Additional field work will be necessary to findize tbe implementation of Alternative 2. This

additional field work will be conducted as Phase I of design and constnrction. A detailed description

of the Phase I field work is presented in the Removal Action Implementation Work Plan (PRC

1996d). The objectives of the additional field investigation are to (1) confirm the boundaries of the

contaminant plume along the length of shoreline, (2) confirm that tre lithology is favorable for

driving sheet pile along the proposed containment wall alignment, and (3) locate the Bay

Mud/artificial fill aquifer interface along the proposed containment wall dignment. The proposed

containment wall placement relative to the shoreline will likely remain unchanged. Tbe shoreline is a

relatively steep embankment in places and the whole stretch of shoreline paralleling tbe proposed

alignment of the containment wall is covered with concrete rubble, reinforcing rod, and other rocky

nrbble as a rip rap armour. The conclusions and recommendations presented in this EE/CA will be

revisited after results of the additional field work are evaluated.
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level elevation contour maps; Appendix C presents maximum chemical concentrations in soil at Site

IR-l/21; Appendix D presents groundwater chemical data from wells near the bay; Appendix E

cotrtains borelogs from near-shoreline locations; and Appendix F presents cost opinion details for

each removal action alternative. Appendix G presents Marsh 1996 groundwater analytical reults.

Appendix H presents the Navy's responses to regulatory ryetrcy comments on tbe draft and draft final

EE/CA.

1.1 REIVTOVAL ACUON APPROACII

The objective of this removal action is to protect human health and the environment from potential

immediate threats posed by groundwater ontamination. The scope of this removal action is

groundwater containment. Threats to human health may result from exposure to contamination

tfuough the ingestion of fish. Threas to the environment may result from exposure to contaminated

gtoundwater through migration into San Francisco Bay. To determine whether groundwater

contamination poses an immediate threat, this EE/CA focuses on groundwater chemical concentrations

detectd in monioring wells nearest San Francisco Bay. At Site IR-1/21, there are seven wells along

the shoreline. Evaluating groundwater chemistry in these wells gives the best representation of the

contamioation levels potentially migrating into *re bay. To evaluate whether unsafe levels of

contamination tue potentially migrating into the bay, ma:cimum groundwater contaminant levels

detected in samples from these seven wells are compared to water quallty screening criteria. The

screening criteria are based on toxicity information developed for the protection of both human health

and aquatic life. Section 2.8.3 discusses the screening criteria in more detail.

The sceening criteria are used to indicat€ contaminant levels at which there is a potential for harmful

impacts to human health via ingestion of fish, as well as a potential for harmful impact to the

environment. Chemical contamination in groundwater is ssroened on a constituent basis against

screening criteria. For example, the constituents of TPH (benzene, ethyl benzene, toluene, xylene,

naphthalene) are screened, rather than TPH. The magnitude and number of detections are also taken

into account to identi$ areas that warrant a removal action. Areas where contamination is defected

sporadically and inconsistently will be further evaluated during the RI/FS process using site-specific

data. If maximum detectd c.hemical coocentrations in groundwats monitoring wells are below

screening levels, impacts to human health and the environment are not considered to pose an

immediate threat. If groundwator concentrations consistently exceed the screening levels in samples

collected from monitoring wells, a potential immediate impact exists and a removal action may be
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appropriate. The Navy believes that the screening'criteria are @ruervative since site-specific fate and

transport information and ambient levels in surface water are not intograted into the assessment. The

Navy and regulatory agencies agreed that the screening criteria will not be the sole determining factor

in identifying I removal action area. The Navy feels that recommeding a renoval action fur a site

where samples have not been collected to confirm that d€t€ctions are above screening criteria beyond

initial deteetion is not appropriate. Additional confirmatory samples will need to be colleted at areas

where isolated detections have excoeded screening criteria at Site IR-l/21 during the RI/FS process.

Additional samples were collected in March 1996 in three wells locatd along the proposed aligument

of the sheet pile wall (IR0llvfWI-3, IR01MW43A, IR01MW4'/.A) to confirm tte presence of PCBs

above screening levels. Sample resulb indicatd PCB concentrations have decreasd by an order of

magnitude, but are still above screening levels. Section 2.8.3 and Appendix G present andytical

results. Therefore, a removd action is appropriate for this area where contamination has consistently

been detected at levels that may pose a threat to human health and the environment.

REMOVAL ACTION RATIONALE AND STATUTORY TRAMETtrORK

The scope and content of this EE/CA are consistent with the EPA 'Guidance on Conducting

Non-Time{ritical Removal Actions under CERCLA' (EPA 1993) and the NCP (Iitle 4O of the

Code of Federal Regulations Part 300 I40 CFRI Part 300).

The Site IR-1/21 removal action will be conducted in accordance with the requirements of CERCLA

as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA) and the NCP.

CERCLA response actions are appropriate at sites with releases of (1) hazardous substances, or

(2) pollutants or contaminants that present s1 imminsaf and substantial endangerment. This EE/CA

will use constituent-specific screening criteria to identiS areas within Site IR-1121 that warrant a

removal action.

Under Presidential Executive Orders 12580 and 12080, federal agencies have been delegated the

authority to conduct and finance removals at federal facilities under their jurisdiction. Under the

NCP, the lead agency is authorizod to take any appropriarc removd action to preveot, minirnize,

stabilize, mitigate, or eliminate the release or threat of release of hazardous substances, pollutants, or

contaminants that constinrte a threat to public health, welfare, or the environment. The Navy is the

lead agency for CERCLA activities at HPS. Based on the removal action factors in the NCP and the

(F9{lrclllB\Hr*til1-4fl .tdst-54qi.o
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conditions at the HPS sites, tbe Navy has determined that a removal action is warranted at HPS.

Section 3m.415(bx2) of the NCP lists eight factors used to determine the appropriateness of a

removal action. Based on tho screening criteria, magnitude, and number of detections used for

waluating tbe analytical data at HPS, the following ftstor indicates tbat a removal action is

warranted:

o Acnral or potential exposure to nearby human populations, animals, or the food chain
from hazardous eubsances or pollutas or soltaminas

Removal actions under the NCP provide an effective tool in respoding to the overriding mandate of

CERCLA to protect public health, welfare, urd the environment. Consistent with the Superfund

Accelerated Cleanup Model (SACM), whic.h stresses integrating removal and remedial responses, this

removal action is intended to be integrated into the final action for the groundwater at Site lR-llzl.

The final action for groundwater at Site IR-U2I will be determined during the Parcel E FS.

EpA has developed guidance and policies for removal actions. CERCLA 120(a)(2) prohibits federal

facilities from adopting any policies inconsistent with EPA guidelines and rules. It is therefore Navy

policy that rasponse actions follow EPA guidance to determine the reasonable interpretation and

application of applicable regulations. In addition, the Navy is working in cooperation with EPA,

DTSC, and RWQCB in implementing this removal action. EPA has classified removal actions into

three types based on the circunntances surrounding the release or threat of release: emergency,

time-critical, and non-time critical. The Navy defermined that the Site IR-1/21 removal action at HPS

is non-time critical because the sites do not pose an immediate threat to public health, welfare, or the

environment; therefore, a planning period of 6 or more months is available. Under the NCP, the

Navy, as lead agency, must conduct an EE/CA for all non-time critical removal actions at HPS.

The EE/CA report will be issued in accordance with the community relations plan prepared by the

Navy and dated May 1996 (PRC l96c) and will be updated to facilitate public involvement in the

decision making process. The community relations plan encourages tbe public to review and

comment on the recommended removd action describod in the EE/CA report. To gain a more

thorough understanding of the activities associated with this removal action, the plan also encourages

the public to review the administrative record available at EFA WEST ofrces in San Bruno,

California, and the information repository located at the main San Francisco public library on Larkin

and McAllister Streets and the Bayview branch library located on Third Street.

I
I
I
T
I
I
I
I
t
t
I
l _--

I

Y
I

|r}(IftotaB\gtc||\t-AO.tdilf F2'a6\j.rn



gg
gI

gg
gS

gS
ga

lF
gg

aF
g

'g
aF

sg
E

 
l*

gg
ig

gg
gI

g

\) F H H ;g u) F
F

I
x F

' 3 o F

E
E

E
E

 
E

g,
E

B
E

eF
ga

el
E

IE
Ig

E
ilF

;l
IF

 le
E

F
5

$
it

 *
s

1
s

E
aa

ilc
gI

i
F

lE
e

 
F

E
E

g$
F

F
B

IE
ag

gE
gg

F
fr

, F ) $ E $

r
r

r
r

r
r

-
a

I
-

T
I

I
I

I



I
I

I
I

I
I

t
r

r
r

r
r

r
-

a
r



the base, was acquired in 1957, increasing the size of the facility. The Navy operated the shipyard as

a carrier and ship repair facility through the late 1960s. Hunters Point was deactivated in 1974 and

remained relatively unused until 1976.

b 1976, the Navy leased 98 percent of Hunters Point to a private ship repair company, Triple A.

Tnple A leased the property from July l, 1976, to lune 30, 1986. Triple A did not vacate the

pmpefty until March 1987. During the lease period, Triple A used dry docls, berths, machine

shops, power plants, various offices, and warehouses to repair commercial rnd Navat vssels.

Triple A also subleased portions of the prop€rty to vrrious other brsinesses.

In 1986, the Navy resumed occupancy of Hunters Point. Many of the subtenants under Triple A's

lease remained tenants under the Navy's subsequent reocsupancy in 1986. From November 1985 to

August 1989, several Navy surface ships were docked at the property.

Because of the presence of hazardous materials from past shipyard operations, the Hunters Point

property was placed on the Nationd Priorities List in 1989 as a Superfund site pursuant to CERCLA.

The Hunters Point Naval Shipyard then came under the administrative jurisdiction of Treasure Island

Naval Station in 1990 and was named Hunters Point Annex. From April 1990 to March 1994,

Hunters Point Naval Shipyard was an annex of Treasure Island Naval Station.

In 1991, HPS was slated for closure pursuant to the Defense Base Realignment and Closure Act

of 1990 @ublic Law 101-510). Closure activities at HPS involve environmental remediation and

making the property available for nondefense use. On March 31, 199,4, control of HPS was

transferred from Treasure Island Naval Station to the Naval Facilities Engineering Command,

Western Division in San Bruno, California (now EFA WESD.

22 HPS INSTALLI|TION ITIISSION

HPS was primarily used for the industrial modification, maintenance, and repair of ships. The

mission of the shipyard before its decommission in 1974 was to provide logistical support for assigned

ships and service sraft; to perform authorized work in connection with the constnrction, @nversion,

overhaul, repair, alteration, drydocking, and outfising of ships and craft, as assigned by the Navy; to

conduct research, development, and test work, as assigned by the NaW; and to provide services and

materials for other activities and to other units as directed by a competent authority.
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HPS BIWIRONMBNTAL SETTING

This soction summarizes HPS's climae and meteorology, surface feahres, topography, surface water

drainage, geology, soils, hydrogeology, and ecology. Groundwater use is discussed in Section 2.8.1.

23.1 Climate rnd Meteorology

The climate at HPS is characterized by panly cloudy, cool summers with liule precipitation and

mostly clear, mild wintors witb rainstorms. The evelage annual precipitation is about t9 inches. Air

monitoring conducted at HPS indicates that &e prevailing wind direction is west to east; tterefore,

airborne dust and volatile emissions would probably be transported primarily off shore to the

east-southeast. The average and maximum wind speeds at HPS are approximately 5 and l0 meters

per second, respectively.

23.2 Surface Features and Topography

About 70 to 80 percent of HPS consists of relatively level lowlands (comprising Parcels B, C, D,

and E) construct€d by excavating portions of the Hunters Point ridge and placing fill materials along

the San Francisco Bay margin. The remaining land consists of much of Parcel A and is a moderately

to steeply sloping ridge in the northwest portion of HPS. Most of the lowlands are covered with

asphalt, buildings, or other strucfires. The uplands are covered with asphalt, buildings, and

vegetation. Elevations range from 0 to 22 feet above mean sea level (msl) in the lowlands to 180 feet

above msl at the ridge crest in Parcel A.

233 Surfaoe lVats Ihainage

Surface water drainage * HPS appears o primarily consist of sheet-flow runoff that collects in the

on-site storm drain system and dischargos through the storm drain system into San Francisco Bay

through several outfalls. Iocally, some surface water runolf rnay enter catch basins connected to the

sanitary sewer sy$tem (YEI 1988). Ultimately, surfaco water runoff that enters the HPS sanitary

sewer discharges to the San Francisco sanitary sewer system. No naturally occurring channelized

drainage exists. All preexisting drainage channels have been filled or modified by constnrction over

the years.

I
I
I
I
T
I
I
L
-
T

I fi9{I}rc&IB\Itr*c\1-2ltltdo|.5a6\icn



23.4 Geologr

Six geologic units underlie HPS, the youngest of Quaternary age and the oldest of lurassic{r€taceous

age. In generd, the stratigraphic sequence of these units, from top to bosom, is as follows: artificial

filt; slope debris and ravine fill; undifferentiated upper sand deposits; Bay Mud deposits;

undifferentiated sedimentary deposits; and Franciscan Assemblage bedrock. The peninsuta forming

HPS is within a northwest trending belt of Franciscan Assenblage bedrock bum rs the Hunters

Point Shear 7nae. The rocks within this zone are intensely deformed end shearod. Serpentinite is tbe

predominant rock grpe, but other rock tlpes characteristic of Franciscan Assemblage bedrock are dso

present.

Seqpentinite is subdivided into trno general texhrral q?es: a relatively hard serpentinite and an

intensely sheared, friable, and weak io plastic serpentinite. Sffonger and more brittle rock types, such

as graywacke and hard serpentinite, have very low primary porosrty and permeability; however, some

secondary poroslty and permeability result from the presence of open fractrres. Surrounding the

brittle rock grpes, sheared serpentinite and shales form a matrix of relatively fin+.grained rocks with

low porosity and permeability.

23.5 Soils

Three soil surveys have been performod by the U.S. Deparhent of Agriorlore in the San Francisco

area and include HPS. In general, soils at HPS are derived from uderlying rocks and weathered

material or were imported as fill. Parcels B through E are primarily covered by botom land soils.

Bottom land soils exist in areas that were once part of San Francisco Bay and adjacent tidd flats.

The properties and characteristics of these soils are highly variable because of differences in the type

and amount of fill material used. Surface water runoff over boffom land soils is slow, and

water-erosion is low.

23.6 llydrogeologr

Three aquifers have been identified at HPS and are designated the A-aquifer; tbe undifferentiated

sedimentary aquifer, or B-aquifer; and water in localized fractures of bedrock. The A-aquifer

consists of saturated fill materials and undifferentiated upper sand deposits overlying Bay Mud. The

A-aquifer may overlie bedrock in excavated areas next to the former shoreline. In the lowland areas

l0 s(trilltrIB\Ifr rhr\r-2rtltril0?-zrs\jaa



gE
E

iE
E

 
g E

E
E

B
E

g 
iA

$ilE
 

fiE
E

E
E

 
€iE

E
.E

E
F

E
fi*$fig€igeF

S
iE

E
gsgIE

E
E

E
E

E
B

'€E
E

€E
r

r
r

r
r

r
-

a
r

I
I

I
I

I
I

I
-I



2.4 SITE IR.1/21 ETWIRONMEI\TTAL SEITING

This section summarizes Site IR-l/2I's history, surface feabres and topography, geology, and

hydrogeology.

2.4.1 Industrial Lrndttlt Site Descriptlon and History

The industrial landfilt, Site IR-1121, is a 36 acte, horsesho*shaped area dong the soutbwestern

shoreline of HPS (see Figure 2). The south and southwestern portions of the site dong the

San Francisco Bay are generally flat. The rest of the sirc rises gradually to tle north, o a maximum

elevation of 22f9. above msl.

The site is unpaved except in the north, dong the former alignment of Spear Avenue, and in the

northeast, where a large area is covered with concrete. The surface of the @ncrete is rough and

uneven; the concrete was probably poured by a past tenant. The rest of the site is bare soil or is

covered with seasonal vegetation. The shoreline is locally covered with rip rap and assorted nrbble

such as broken asphalt and brick.

The filling history of Site IR-1/21 is not well documented. Aerial phoos indicate that filling of the

bay on the east side of the site began in the 19,t0s. Review of these photographs indicates that

artificial fill, composed primarily of serpentinite, was placed on native bay sediments during bay

filling operations from 1942 to 1946. The west side of the site was filled primarily during tbe 1950s.

A wide slough extended from tbe bay to the north corner of the site; between 1958 and 1974, the

Navy reportedly filled this slough with shipyard wastes, including construction and industrial debris

and waste, sandblast waste, domestic refuse, painb, and solvents (wEsTEc 1984). Filling of the

slough was completed in 1974 and the entire site was capped with several feet of clean fill. There are

no buildings at Site IR-1/21. Storm water runoff flows across the ground surface and into the bay.

Triple A occupied HPS from May 1976 tbrough lune 1986. Triple A Sites I and 16 are within the

industrial landfill. During Triple A's occupancy, unlabeled drums were stored at Triple A Site I for

an unknown period of time. Giound staining was observed in the vicinity of tbe dnrms; the drums

were later removed by Triple A. Industrial debris and sandblast waste were disposed of at Triple A

Site 16 on the shoreline adjacent to the south access road.

Groundwater contamination resulting from Site IR-121 activities has been identified during previous

investigations, and these results will be presented in the Parcel E RI report to be completd in

April, 1997. The contamination plume contains relatively low concentrations of VOCs, SVOCs,
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PCBs, and mgals. The source of contamination is assumed to be debris in the landfill. Some landfill

debris is located below the water table, is saturated, and likely asts as a continuous source of
groundwater contamination. The grouadwater coftamination plume may be migfating toward San

Francisco Bay.

2.42 Goologr

Six geologic units have been identified at Site IR-1121. They are, from top to bosom, aaificial fill

(QaD, undifferentiatod upper sand deposits (Quus), Bay Mud deposits (Qbm), undifferentiated

sedimentary deposits (Qu), and Franciscan bodrock (Sp, KIsk). The rerriew of aerial phoographs and

boring and trench logs indicates that artificial fill and possibly undifferentiated upper sand deposits

were placed on top of native geologic materials during filling along the bay margin or during landfill

operations between 1958 and 1974.

Preliminary geologic cross sections based on boring and well logs obtained during RI activities were

compiled and are contained in Appendix A. These cross sectiorN are generalized to facilitate

correlation of major t)?es of fill materials and native geologic sediments. A detailed correlation of

various lithology t1ryes within artificial fill materials is difficult because of the extreme heterogeneity

of these materials. Due to drilling difficulties, several borings were not advanced through the entire

thickness of the artificial fill into native sedimentary deposits (undifferentiated upper sand deposits or

undifferentiatod sodimentary deposits) or Franciscan bedrock. In addition, most of the borings

advanced into older sedimentary deposis did not frrlly penetrate the entire thickness. As a result,

only the artificial fill has been extensively characterized. Characteristics of the artificial fill and the

occurrences and character of the four other geologic units encountered beneath the artificial fill at Site

IR'1/21 are summarized below.

Artificial Fill (Oaf)

Artificial fill deposits were found from the ground surface to depths ranging from 5 ts 57 fex*. bgs at

Site IR/1-21. It overlies Bay Mud deposits in most areas with a few exceptions. At lR-llzl,

artificial fill overlies undifferentiated upper sand deposits in the north corner of the landfill, where

Bay Mud is absent; artificial fill overlies undifferentiated sedimentary deposits at one location in the

center of the landfill. In the center of the landfill, the artificial fill includes a mue characterized by

construction and industrial debris and waste and domestic refuse. Borings along the shoreline indicate

that the Qaf/Qbm interface is from 3 to 26 feet bgs.
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Undifferentiated Uoper Sand Deposits (Ouus)

Undifferentiated upper sand deposits underlie artificial fill in several borings; the observed thickness

ranged from 0.5 to 63 feet. It may have been deposited or dredged from the bay for fill. The origin

of the upper sand materials cannot be determined from soil samples collectd during drilling.

Bay Mud DeDosits (Obml

Bay Mud deposits were encountered in many borings compl*ed to depths greater than 21.5 fe*. Bay

Mud deposits underlie both artificid fill ad undiffecentiatod upper sand deposic; the top surfrce was

observed at depths ranging from 2.5 to 57 feet bgs. This top surface is very uoeven, pefiaps in part

because of loading pres$re from the artificial fill and subsequent deformation of the Bay Mud. In

general, Bay Muds are known to be absent in the northwest corner of Site IR-1/21; in other areas,

Bay Mud thicknesses ranges from 3.5 to 56 feet. Along the shoreline, the top of Bay Mud ranges

from 3 to 26 feet bgs.

Undifferentiated Sedimentary Deposits (Ou)

Undifferentiated sedimentary deposits were en@untered in several borings. Undifferentiated

sedimentary deposits underlie the artificid fill, undifferentiated upper sand deposits, and Bay Mud

deposis; the top surface was observed at depths ranging from 24 tD 62 feer bgs. Several borings

were advancod through the undifferentiated sedimentary deposits into bedrock; the thickness ranged

from 34 to2ll fery.,.

Franciscan Bedrock (Sp. KJsk)

Bedrock was encountered in few borings; bedrock underlies the undifferentiated sedimentary deposits

and was observed at dep0rc ranging from 62 to269 feet bgs.

2.43 Hydrogeologr

Both the A- and B-aquifers were en@untered at Site IR-l/21. A-aquifer characteristics are

summarized as follows:

o Consists of saturated artificial fill and, to a lesser extent, undifferentiatod upper sand
deposits
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The top of the A-aErifer is defined by the groundwater table, whictr is generally 4 to
12 fd bgs, but ranges to as much as l7 fe* bgs in the center of Site IR-U21. The
bottom of the aquifer is defined by the upper surface of Bay Mud deposits.

Sannatod thickness ranges from 0 to approximately 42 fexr..

Generally unconfined

The sanuated portions of the A-aquifer are generdly unconfined but may bo locally confined where

fine-grained fill materids overlie oarser-grained fill naterials or undifferentiatod upper srnds.

In the northwest sorner of Site lR-ll2l, where the Bay Mud is absent, the A-aquifer is in direct

connection with the B-aquifer.

B-aquifer characteristics are summarized as follows:

Consists of undifferentiated sedimentary deposits

The top of the B-aquifer is defined by the botom surface of tbe Bay Mud deposits; its
bot0om is defined by the upper surface of the Franciscan Complex bedrock

Sahrrated thickness ranges from approximately 34 ta 2ll fex*

Generally semiconfined

Preliminary water-level elevations at the site have been interpreted from water lwels in the A-aquifer

(ranging from 18.0G2.21fo'. bgs) and are presented in Appendix B. Groundwater flow conditions

are summarized as follows:

The groundwater flow direction in the A- and B-aquifers at Site IR-1/21 is radially
outrrard to the east, southeast, and south from the northwest @rner of the landfitl.

A-aquifer horizontal gradiens calculat€d using February and luly t992 data ranged from
approximately 0.002 to 0.017 foot per foot (ft/ft) across the site. B-aquifer gradients at
IR-121 ranged from 0.001 to 0.003 ff1ft during the same time period.

Tidal influence has been observed in a zone along the margin of the bay ranging in width
from 200 to 600 fd. However, no change in &e overall flow pattern is produced.

Vertical gradients between the A- and B-aquifers were observd to be upward where wells
monitoring both aquifers were present.
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The heterogeneity in the A-aquifer in all of Parcel E provides a wide variation in hydraulic

conductivities that slug test data indicate range from 0.003 to 250 fe€t per day (fl/day). Lateral

variability of hydraulic conductivities is tlpicdly higb in a landfill due to the unpredictable placement

of various materials and subsequent compaction variability. Hydrailic data exist for two wells dong

the proposed dignment. Hydrarlic conductivity was calculated by the Cooper Mefhod from slug test

data. Hydraulis conductivrty for well IR0lIt[W-3 was catculated tnbr-2.1 ft/day, and for well

IR01lvfW43 A, 7 .7 ft/day.

Only two slug tests have been conducted along the 600 foot disance of the proposed alignment.

There are no multiple well pumping test data, no time drawdown data, no storage coefficient data, no

threedimensional hydraulic conductivity data, and only widely spaced data on the saturated thickness

of the A-aquifer.

2.5 PREVIOUS HPS REIVTOVAL ACTTVTUES

Previous removal activities provide information about feasible technologies, available equipment, and

lessons learned that are valuable to this EE/CA. Previous removal activities conducted at HPS

include (1) PCB cleanup at Site IR-8, (2) Tank 5-505 Removal Action, (3) underground storage tank

OSD removals, (4) sandblast grit fixation, (5) Site IR{ Tank Farm Removal Action, and

(6) Pickling and Plating Yard Removal Action (ongoing). PCB-contaminated soils were discovered at

Site IR-E, excavated, and disposed of off site. Tark 5-505 was decontaminated and demolished, and

some of the affected soil beneath it was excavated and disposed of off site. Under several different

phases, numerous USTs have been removed or closed in place at HPS. Approximately 160 tons of

soil associated with the USTs was excavated and disposed of at a Class I landfill in California. Under

the sandblast grit fixation program, approximately 4,500 tons of sandblast grit was collected from

areas throughout HPS and sent to an off*ite recycling facility. Tbe recycled sandblast grit was usod

as aggxegate in asphaltic concr€te (PRC 1995a). The Site IR-06 Tank Farm consisted of

10 aboveground fuel and lube oil tanls, piping, two pump houses, and associated equipment. All

tanls, piping, and steel at the tank farm were decontaminated and salvaged. Approximately 140 cubic

yards of soil were excavated to remove underground piping. The Pickling and Plate Yard Removal

Action is ongoing and consists of decontamination of all surfaces and removal of hazardous material.
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Analyses included VOCs, SVOCs, TPH as gasoline and diesel, pesticides, PCBs, and metals.

Figure 3 shows the locations of soil borings, monitoring wells, and test pits at Site IR-U21. Resuls

from all phases of the RI conducted a Site IR-1/21 will be documented in the Parcel E RI report to be

completed in April 1997.

2.7 souRcE, NATIJRE, At{D EXTENT OF COT{nAIVTTNATTON

This EE/CA has been prepared to address groundwater contamination nigrating toward San Francisco

Bay. Therefore, discussions in this section focus on groundwater contamhation d€tected in samples

from groundwater monioring wells at Site lR-lf2l and in wells nearest San Francisco Bay. A brief

discussion about the sourse of the groundwder contamination is presented first in Section 2.7.1.

Section 2.7.2 discusses groundwater contamination plume concentrations at Site IR-l/21 and near the

bay. All chemical contaminans are presentod to give an overview of the contaminant profile;

however, the removal action will focus on those chemical contaminants that pose a potential risk to

human health and the environment.

2.7.1 Sources of Contamination

This section summarizes the analytical results for soil samples collectod during RI activities. Organic

chemicals including VOCs, SVOCs including total carcinogenic and noncarcinogenic PAHs, total oil

and grease (fOG), TPH as gasoline and diesel, PCBs, pesticides, and mgals were detected

sporadically in samples from the artificial fill.

Frequency of detection and maximum and mean soil chemical concentratiorn \rrere used to assist in

identifying sources of contamination. Preliminary results are presented in Appendix C. Organic

compounds and metals were primarily observed in Site IR-121 soils in both the debris zone (shown

in Appendix A) and the surrounding artificial fill. Nearly all of the areas with elevated concentratiolls

are found in the debris zone or artificial fill overlying the Bay Mud deposits. In a few instances,

elevated concentrations wef,e observed in the top few feet of Bay Mud or upper undifferentiated sands

underlying the artificial fill. No contarninants were obserrred in the native deposits underlying the

Bay Mud. Maximum concentratioru in the debris zone were as follows:

Xylenes: 519 milligrams per kilogram (mg/kg) at boring IR0IB011

Ethylbenzene: 55.7 mg/kg at hring IR0lBOll

Aroclor 1260: 370 mg/kg from boring at monitoring well IR01MW05A
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. TPH (diesel): 11,000 mgftg at boring IR018011

. TPH (gasoline): 9,2N mgftg at boring IR01B01l

o TOG: 300,000 mg/kg at boring IR0IB006

r PAHs: 234 melkg at boring IR0IB021A

r Arsenic: 49 mg/kg from boring at Donitoring well IR01MW16A

. Copper: 175,000 mg/kg at boring IR01B02IA

o Lead: 14,500 mg/kg from boring d monitoring well IR01II[W268

o Zinc: 15,800 mgftg at boring IR018018G.

Because of the extreme haerogeneity of thc debris zo[e, there is no vortical or l*erd consistency or

pattern to the distribution of these compounds. However, because high concentrations are coslmon,

the entire debris zone is considered a source.

There were three other areas with detected concentrations of tbe above-listed compounds. Along the

southwest boundary of the site, TPH as diesel up to 2,800 mgftg and carcinogenic PAHs up to

14.7 mgkg were observed in deep soil between approximately 4 and 18 feer bgs. Maximum

concentrations of arsenic (315 mg/kg), copper (4,190 mgftg), le:rd (4,7& mg/kg), and zinc

(116,000 mgftg) were found in this zone. This depth intervd corresponds to the lower portion of

artificial fill in this area.

Along the east and southeast sides of the landfill, detectd concentrations of Aroclot 1260, TPH as

dieset and gasoline, carcinogenic PAHs, copper, Iead, and zinc were observed to a depth of

approximately 5 fea bgs. This boundary of Site IR-1/21 is adjacent to Sit€s IR-{ and IR-12, where

similar contamination has been observed.

In the west-central portion of the site adjacent to the bay, tbe RI identified potential landfill-related

copper, load, and zinc. The highest concentrations generally occurred in soil samples collected

shallower than 6 feet bgs, but some concentrations were observed to a depth of 15 feer. Triple A

reportedly disposed of sandblast waste in this area and sandblast material noted in boring logs appears

to correlate closely with the areas associated with potentid source-related metals.
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2.72 Groundwater Contamination

This section summarizes analytical results for groundwater samples collected during RI astivities.

First, an overview of the Site IR-1/21 rogional groundwater contamination plume is provided. Next,

discussioos focus on contamination detectod in seven monitoring wells dong the San Francisco Bay

shoreline.

2.72.1 Slt€ lR-ll2f Rogiond Plumc

This section summarizes the analytical results for groundwater sanples collected during RI activities.

VOCs, SVOCs, PCBs, TPH compounds, pesticides, and metals have been detectd in groundwater

samples at Site IR-1/21. Organic compounds were chiefly found in the debris zone portion of the site

(see Appendix A). Similar contamination was also observed along the southwestern boundary of the

site. Table 1 presents a summary of organic chemicals detected during the RI. Consistently detectd

organic compounds are summarized below:

Benzene and l,4{ichlorobenzene were detected in sarrples from 10 wells

Aroclor 1260 was detected in samples from six wells

Many metals including aluminum, arsenic, barium, cadmium, chromium, copper, lead, mercury,

selenium, and silver were detected in samples at Site IR-1/21. Table 2 summarizes inorganic

concentration levels found in gfoundwater sanples collected during the RI. A large number of mgals

were detected in many wells during the RI; however, most of these detections occurred during only

one sampling round. Concentations of metals in approximately one-half of the samples collected

during the July 1992 sampling event were anomalously high when compared with concentrations

observed during previous and subsequent sampling events. For example, lead was detected in a

sample from well IRQ1MWI-9 at a concentration of 6,520 micrograms per liter QtgtL) during the

Iuly 1992 event. This well was sampled during three additional sanrpling events and had only one

detection of 1.2 p.glL. After thorough review of all field notes and forms, laboratory reports and

disks, and the data, it was decided that filters used for samples collected for metals analysis were

defective or of substandard quality. Additionally, eight of the wells sampled during the OUl round in

August l992had similarly elevated levels of metals. The effected July and August 1992 results are

considered anomalous and are not discussed further in this report.
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TABLE 1

HI,JNTERS FOINT ANNEX SITE IR.1/2I
ST'MMARY OF ORGANIC GROT]I\IDWATER DATA

FROM TT{E SITE IR.1/2I RI
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Chloroethane 113 I t0 l0 IRoltvfw43A
Methylene chloride 1 1 3 4 1.8 3 IROllvfw62A
Acetone 1 1 3 9 u.7 6 IROIMWI-8
Carbon disulfide l 1 3 16 I 8 IROIMWI-7
1. 1-Dichloroethane 1 1 3 I t2 t2 IROIMW43A
Chloroform 1 1 3 4 l . l 4.4 IROIMW53B
Carbon tetrachloride l 1 3 I 3 3 IROlMWI-7
Benzene 1 1 3 u I 4 IROlMW38A
2-Hexanone 1 1 3 2 2 3 IROlMWI.s
Tetrachloroethene l t 3 3 I 6 IRO1MW3lA
Toluene 1 1 3 17 I 7 IROlMW18A
Chlorobenzene 1 1 3 29 I t7 IROlMWI-5
Ethylbenzene l l 3 22 I 25 IROllvf\ils8A
Xvlenes 1 1 3 37 I t70 IRO1MW43A

Phenol 1 1 3 t7 2 6I IROlMW43A
1.3-Dichlorobenzene 1 1 3 4 6 l3 IROlMW43A
2-Methvlnhenol l t 3 I 7.7 7.7 IROIMW43A
4-Methylphenol 1 1 3 l8 2 34.81 IROlMWOsA
2.4-Dimethvlnhenol l 1 3 7 2 27.3 IRO1MWO5A
Benzoic acid l t 3 4 2 2r.59 IROlMWl6A
Naphthalene 1 1 3 38 2 190 IROlMW58A
4-Chloro-3 -methylph enol 1 1 3 I l4 t4 IROlMW43A
2-Methvlnaohthalene 1 1 3 24 2 u IROllvf\il18A
Acenaphthylene 1 1 3 I 2 2 IROlMW62A
Acenaohthene 1 1 3 22 2 29.t| IROlMWl8A
Dibenzofuran 1 1 3 t7 2 16.68 IROlMW18A
Fluorene 1 1 3 23 2 17.91 IROIMWlSA
n-Nitrosodiphenylamine 1 1 3 3 2 6 IROlMWO5A
Phenanthrene 1 1 3 24 2 39 IROIMWI-s
Anthracene 1 1 3 3 2 3 IRO1MW62A
Fluoranthene r13 t7 2 13 IROlMWI.3
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I
TABLE 1(Continued)

HT'NIERS FOII{T ANNEX SITE IR-1/21
ST'MMARY ORGANIC GROI'NDWATER DATA

FROM TIIE SITE IR.I/21 RI

t
I
I
I
I
I

I
I
I

Note:

pgtL micrograms per liter

t
I
t

d-l
I

ffi.|.ffi, un
nti

Pyrene 113 17 2 15 IROlMWI.5

i:,. +-blifiUii c:i:ffi .tli ,iiiiiiiiiii;:iiiiiiiiiiiiiiiiiii:iiiti::ii:i::::iii:i::iilji::i:iiiii:i:iilliililiiliiiri:i:ii::::i:+i

Butvlbenzvlohthalate 1 1 3 I 2 2 IROlI\{WO3A
Benzo(a)anthracene 1 1 3 5 2 5 IROlIvf\lYI-3

Chrysene 1 1 3 t 2 10 IROllvfw43A
B is0-ethvlhexvl)ohthalate 113 6 2.5 r60 IROlMWITB

Di-n-octylphthalate 1 1 3 I 3 3 IROIMW44A

Benzo(b)fluoranthene l r3 5 2 6 IROlIvfWI-3

Benzo(a)pyrene 1 1 3 5 2 3 IROllvf\ilI-3

Indeno( 1,2,3+d)pyrene l l 3 I 3 3 IRO1MWI.5

Benzo(g,h,i)perylene 1 1 3 I 3 3 IROllvf\M-3

Heptachlor 1 1 6 I 0.46 0.46 IROlMWI-s
Atoclor-1242 1 1 6 10 1.5 52 IRO1MW16A

Aroclor-1254 1 1 6 4 1.4 8 . 1 IROIMWlSA
Aroclor-1260 116 26 0.34 54 IROllvfWl-3

TPH{iesel 1 1 3 16 380 5.200 IROIMW43A

TPH+xtractable unknown
hvdrocarbon

6 26 50 5,800 IROIMWI-3

TPH-sasoline 1 1 3 3 r20 1,100 IROlMW43A

TPH-purgeable unknown
hvdrocarbon

22 I 500 500 IROIMWI.5
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TABI,E 2

TIT'NTERS FOINT ANNEX SITE IR.1/21 EE/CA
ST,'MMARY OF INORGANIC GROT,'NDWATER DATA

FROM TIIE SITE IR.1/21 RI
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.iiliiffil .j'jl

iii:ii:iiiiiiif{ erii:ffi:iiiiiii

iiiiiiliffi p ,ilffiCI::::::i
D.' ii

ll,i,i':l:iiil:liilii:::tllffr.ltF,,,!|l ,ffiL*l$l,,:i:,::,::liii:ii::,i:,:

....i.,.'.,:;:iC0nffi rffiru:.iffi ;:::;';tii:ri:

ffi
Mercury 1 1 3 14 0.2 l0 IROllvIWI-g

Antimony 8 2 22.E 22.8 IROIMWO5A

Anenic u3 75 1 . 1 n.8 IROIIfWI.2
Lead l l l 29 0.9 6,520 IROlMWI-2
Selenium 1 1 3 5 3 5.65 IROlMWOsA

;,r,,,iti;,si

Aluminum 1 1 3 25 15.33 183,000 IROlMWI-2

Antimony 105 22 19.58 286 IROllv[\il05A

Barium 1 1 3 t13 t5.7 7,480 IRO1MW62A
Beryllium 1 1 3 l8 9.27 5 . 1 IROIMWI.2
Cadmium 1 1 3 I 2.8 20.2 IROIMWOsA
Calcium 1 1 3 il3 6,7& 461,000 IROIMWI-8

Chromium 1 1 3 5E 2.4 2,750 IROlMWI.2
Cobalt 1 1 3 30 4.32 529 IROlI\N'YI.2

Copper 1 1 3 35 t .7 1,790 IROlMWI-s
kon I 1 3 82 t4.4 333,000 IROIMWI.2
Lead 2 2 358 3,7& IROlMW62A
Magnesium il3 1 1 3 ll,na 1,130,000 IROlMWI-8

Manganese l 1 3 l l 3 31.4 9,700 IROIMWI.2
Molybdenum tt2 23 5.7 37.2 IROIMW62A
Nickel 113 58 15.3 6,zffi IROIMWI-2
Potassium 113 1 1 3 1,600 382,(n0 IROlMWI.8

Sodium 1 1 3 t13 76,ffi 10,700,000 IRO1MWI-8
Vanadium l l 3 58 r .9 553 IROIMWI-2
Zinc 1 1 3 49 5.5 5,050 IROlMW62A

Cyanide l0l 16 0.01 23 IROIMW62A

25
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In general, contaminants in groundwater sre limitd to the A-aquifer. The exception is in the north

corner of the landfill, where the Bay Mud separating the A- and B-aquifers is absent. In the north

corner, several organic compounds were found in B-aquifer well IR01MW02B, but at low

concentrations. ln the other B-aquifer wells, organic compounds were either below detection limits or

not detected consistently. Impacts to San Francisco Bay from the B-aquifer appear to be insignificant.

Contamination present in IR01MW02B would likely have m impact upon migration to the bay due to

fate and transport, and nixing frctors. Therefore, B aquifer contamimtion in wells near the bay

(IR01MW53B and IR01IUW47B) are not included es part of the renoval action.

Benzene was also detectd at concentrations ranging fiom I ta 6 pglL in eamples from three wells

along the southwest boundary of the site. No benzene was obserrred in soil samples from these wells

or elsewhere in this area. Because groundwater flow in ttris area is generally south or east toward the

bay, tbis may indicate that benzene is migrating onto the facility.

2.7.2.2 Groundwaten Contamination Near San Sbancisco Bay

This section focuses on seven monitoring wells along the bay shoreline. These wells were selected to

provide the most accurate representation of groundwater chemistry near the bay. For this EE/CA, the

groundwater contamination detec'ted in samples from gfoundwater monitoring wells nearest San

Francisco Bay is of greatest concern. Contaminants found in these seven wells pose the most

immediate potential threat to human and ecological receptors in the bay, and are the focus of the

containment action. Figure 4 shows the locations of these wells and Table 3

summarizes well distances to the bay and screen depths.

VOCs, SVOCs, TPHs, and PCBs have been detectd consistently in samples from the seven wells

near the bay. Appendix D provides all the detectd concentrations in these seven wells. Table 4 lists

organic chemicals ddected more than once, the number of detections, and the maximum concentration

detected. As sbown in the table, PCBs, benzene, 1,4{ichlorobem,ete, c;hlorobenzene, chrysene,

naphthalene, and TPH have been derectod the most frequently and are the most widespread in wells

near the bay. The maximum rcB detection (Aroclor 1260) was 54 pgtL in well IR01MW1-3.

Benzene was detected in samples from four wells; the d*ection nearest to the shoreliae was at 9 pgtL

in well IR0IMWI-3. The maximum benzene concentration was 44 pgtL in well IR01MW38A.
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TABLE 3

HT'NIERS POINT ANNEX SITE IR.1/21 EE/CA
SI:[E IR.1/2T. GROUND\ilATER MONINORINC WELIS NEAR SHORELINE

i:ijiii ii:ii
B':i:'ii
lDil;j:r:j:j

.:il:*ilii

IROlMW38A 180 7 to 7.0 4.51 to -E.49

IROlMW43A 115 5 to X2.5 5.17 to -12.33

IROlMW48A 125 5to  18 4.03 to -8.97

IROlMWI-3 55 4 t o t 7 unknown

IROlMWI.7 t5 3 t o 1 3 unknown

IRO1MW,|4A 130 4 t o E 2.59 to -1.41

IROlMWI.8 70 2ta 12 unknown

below ground surface
mean sea level
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TABI,E 4

HI,]NTERS FOINT ANNEX SITE IR.I/21 EE/CA
SI]MMARY OF ORGANIC CONTAMINATION IN WELI.S NEAR TTIE BAY

I
I
I
I
I
I

I
I
I
I
I
I
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1,3-Dichlorobelnr.ene 4 I l3 8 (115 fed)

1,4-Dichlorobeuaune I 2 l6 7 (55 fed)

1, l-Dichloroethane I I t2 12 (ll5 feet)

2,+Dimethylphenol 2 1 13 13 (115 fed)

2-Methylnaphthalene 4 I 8 8 (ll5 feet)

2-Methylphenol I I 7.7 7.7 (rl5 fe*)

4-Chloro-3-Methylphenol I I t4 14 (115 feet)

4-Methylphenol t I 7.7 7.7 (ll5 feet)

Acetone 3 2 6 66 O0 feet)

Aroclor 1260 t2 3 54 54 (55 feer)

Benzene 15 4 4 9 (55 feet)

Benzoic acid 2 2 5 5 (115 feet)

Bis (2 -Ethylhexyl)phth d ate I I 2.5 2.5 (130 feet)

Benzo(a)anthracene 3 I 5 5 (55 fest)

Benzo(a)pyrene 3 I 3 3 (55 feeO

Benzo@)fluoranthene 3 I 6 6 (55 feet)

Benzo(g,h,i)perylene I I 3 3 (5s feet)

Carbon disulfide 2 2 I I (70 fe€t)

Chlorobenzene 7 4 t3 13 (55 feet)

Chloroethane I I 10 l0 (115 fe€t)

Chrysene 6 3 l0 5 (55 feet)

Di-n-octylphthalate I I 3 3 (130 feet)

Ethylbenzene 4 2 10 10 (115 feet)

Fluoranthene 4 2 l3 13 (55 fed)

Fluorene 4 4 3 3 (55 fed)

Indeno( [,2,3{D)pyrene I I 3 3 (55 feeO

Methylene chloride 2 2 2 2 (85 feet)

Naphthalene t2 4 t4 2 (55 fe€t)

4-M*trvl-2-Pentanone I t 3 .8 3.8 (130 feet)

Phenanthrene 3 2 4 2 (ss t@)
Phenol l0 3 67 6 (55 feet)
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TABLE 4 (Conttnued)

HT.'NTERS FOINT ANNEX SITE IR-U21 EgCA
SI,]MMARY OF ORGANIC CONTAIVIINATION IN WELI,S NEAR TTIE BAY

I
I
I
I
I
I
I
I
I
I
I
I
I
I

l-
I

Notes:

1. Only compounds detected more than once in any shoreline well are listed
2. Number of wells is out of the seven total shoreline wells

pgtL micrograms per liter
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Pyrene 2 2 t0 l0 (55 feet)
Tetrachloroethylene 2 2 1.5 I (55 feet)

Toluene 5 2 6 2 (85 fept)

TPH as diesel 4 3 5,200 5,200 (115 feet)

TPH extrastable
(unknown)

10 5 4,000 4,000 (55 fed)

Trichloroethene I I l . l 1.1 (130 feeO
Xylene (total) 6 3 t70 2 (55 feeD
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Table 5 summarizes the inorganic constituent concentrations detected in samples from seven wells

neaf,est San Francisco Bay. The tablo provides average, maximum, snd minimum concentrations. To

evaluate whether inorganic constituent concentrations in groundwater are a result of Navy activities,

an ambient or background concentration evaluation should be undertaken. This evaluation will be

conducted in the ongoing RI/FS process. For this EE/CA, inorganic c.hemicals of concsn (COCs)

were evaluatd using toxicity levels for human health ad aquatic life. This waluation is oonductod

in Section 2.8.3.

2.T STREAMLINM RISK EVALUATION

This streamlined risk evaluation is limited in scope to provide justification for a removal action at Site

IR-1/21. According to EPA guidance on conducting non-time critical removal actions, when
'standards for one or more contaminants in a given medium are clearly exceeded, a removal action is

generally warranted, and further quantitative assessment tbat considers all demicals, their potential

additive effects, or additivity of multiple exposure pathways, are generally not necessary'

(EPA 1ee3).

This EE/CA has been prepared to address groundwater contamination originating from Site IR-1/21

and potentially migrating toward San Francisco Bay. Section 2.8.1 discusses the potentiat for human

e4)osure to groundwater by discussing groundwater qudity in the HPS area and the potential for

future groundwater development. Section 2.8.2 discusses potential eovironmental impacts from

groundwater contamination migrating toward the bay. Section 2.8.3 identifies chemicals of concern

(COCs) and areas of concern.

2.E.1 Potential for Human kposure 3o Groundwater

Groundwater and surface water at HPS are not used for domestic drinking water (NEESA 1984).

The City and County of San Francisco supplies about 0.,109 million gallons per day of surhce water

from the Sierra Nevada mounain range by the Hetch Hetchy distribution system to HPS fsl dlinking

and industrial uses @acific Group 1993). Additionally, there are no domestic wat€r supply wells in

the HPS area @PH 1991). However, the Albion Mountain Spring Water Company, a water bottling

and distribution facility on Innes Avenue, uses a spring that discharges water from the Franciscan

bedrock less than I mile north of HPS (DPH 1991). During the Parcel A RI it was found that the

bedrock aquifer consists of sporadic, discontinuous, localized fractres (PRC 1995b).
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TABLE 5

HT]NTERS POINT ANI\TEX SITE IR-I/21 EryCA
STJMMARY OF INORGAT{IC CONTAMINATION IN WEIJ.S NEAR THE BAY

t
I
t
I
t
I

I
I
I
I
I
I
I
L
i-

t

I

Notes:

1. Only compounds derected more than once in any shoreline well are listed.
2. Number of wells out of the seven total shoreline wells.
3. Metals concentrations based on analysis of filtered sanples.
pglL micrograms per liter
pCilL picoCuries per liter

qt9{I}7oo1B\Hrnoa\l-2f oo&l.tb\{n-25ad$
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Aluminum 190 4.190 4.190
Antimonv 37.92 49.10 22.8
Arsenic 6.07 22.5 l . l
Barium 570.5 1.880 56.8
Bervllium r.25 2.9 0.32
Cadmium 2.8 2.8 2.8
Calcium I 000 56.204
Chloride 3611.3 18.500 33.7
Chromium III 13.7 23.8 2.4
Cobalt 8.2 9.7 6.6
Copper 8.6 52.4 2.2
Cvanide 5.6 L7 .02
Iron 1,823 5400 48
Lead 21.6 61.2 I
Masnesium 248.r47 843.000 25.1ffi
Manganese 623 1.510 80
Molybdenum 8.42 18.2 8.t
Nickel 4.2 E7 21.3
Orthophosphate as P I 3.2 I
Potassium 84.324 382.000 9.930
Selenium 25 25 25
Silver r .9 1.9 1 .9
Sodium 2.zffi.Mt 8,210,000 695.000
Sulfate 540.000 2.430.000 4-500
Total Dissolved Solids 7.189.520 34.200.000 695.000
Vanadium 9.1 24.7 3.2
Zinc 88.5 235 5.6
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Humens could also be exposed to some organic chemicals via inhalation if tbe chemicals volatilized

and migrated into basements, or via dermal contact if the chemicals migrated into San Francisco Bay.

The inhalation pathway does not appear to be complete based on available data. The dermal contact

expo$ure pathway will be further evaluated as part of the RIIFS procoss, but will not be evaluatod as

part of this EE/CA.

Screening criteria, COS, and associated areas of crlncern rre ftlentified in Section 2.8.3.

2.E2 Poiential Environmental Impacfs

Environmental impacts could occur if groundwater oontamination migrates into San Francisco Bay.

Aquatic life living in the bay could be exposed to toxic constituents in the gtoundwater. This

pathway is likely to be complete because data indicate the A-aquifer is hydraulically connected to the

bay water.

Screening criteria, COCs, and associated areas of concern are identifid in Section 2.8.3.

2.83 Chemicals of Concern snd Ar6s of Concern

Identifying COCs and target areas for a removal action is a subjective decision process that involves

professional judgement. The guidance for removal actions (EPA 193) indicates that maguinrde of

threat is an important factor for defermining the need for a removd action. The Navy believes that

gtoundwater removal actions at HPS should be undertaken only at areas that present a high magniarde

of threat to current receptors or areas that the Navy feels confident that an action would be

recommended following an RI/FS evaluation. (the ongoing RI/FS process will provide a thorough

evaluation of site-specific conditions that impact both current and future receptors and quantify

potential threats.)

The approach initiatly proposed by the Navy o identify groundwater that poses a high threat to

surface water, and thus, groundwater that warrants a removal ac'tion involved (1) dividing the highest

groundwater concenuations detected in the wells closest to the bay by a factor of l0 to account for

migration and dilution factors, and (2) comparing those levels to the most stringent of ambient water

qualrty criteria (EPA lgSS) and basin plan objectives (RWQCB 1995) for protection of aquatic life.

The regulatory agencies recommended a more @nservative approach, specifically, [$ing water
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I
quallty objectives for protection of human health and aquatic life given in the enclosed bay and

esaury plan (SWRCB 1993) to screen the groundwater andyticd data. It should be noted that the

enclosed bay and estuary plan has mt been adopted by the State of California to date. The Navy is

documenting this initial approach to show that a range of approacbes were considerd.

To ensure that the broadest possible range of potentid contaminants and areas of concern were

considered, the Navy has agreed to us the wder board's suggestion to use the bay and csoary plan

objectives for screening. The Navy proposc ftat this screening criteria bc usd in conjunctftn with

evaluating the magpinrde ad number of times I contaminant is detectd in a monitoring well to

identiff areas of concern. During the RI/FS, the Navy will develop sito-specific risk assessments

and cleanup goals for use in directing frnd remediation.

The Navy is concerned that using stringent published toxicity values to identiff .t*t *41x6ing e

removal action may lead to removal action recommendations in areas that would yield no action

decisions after site-specific risk and fate and transport evaluations are completed. The bay and

estuary plan includes provisions for fate and transport evaluations, mass loading allocations, ambient

level considerations, mixing zone calculations, and economic feasibility evaluations. These

considerations are not integrated into the objectives presented in the plan and are not amralyz*d further

herein because this analysis is beyond the scope of this EE/CA. Site-specific background and fate and

transport evaluations will influence the threat evaluations. Therefore, the Navy believes it may not be

appropriate to use bay and estuary objectives alone to trlgger groundwater removal actions at HPS.

Results of the comparison to the screening criteria are presented below. Figures 5 and 6 list the

organic and inorganic consti$ents that have detections above screening levels and show the

maximum detections above screening levels at each of the Site IR-l/21 wells. To meet the objectives

of this EE/CA, the groundwater contamination detectod in samples from groundwater monitoring

wells nearest San Francisco Bay is the area of the most immediate concern. Therefore, the remainder

of this report focuses on $even monitoring wells along the bay shoreline (see Section 2.7 .2.2 ad

Table 3).

Oreanic Chemicals

Table 6 identifies chemicals that exceed screening levels and compares maximum groundwater

organic chemical concentrations to the screening criteria. This table shows that PCBs

(Aroclor-1260), benzene, and PAHs [benzo(a)anthracene, benm(a)pyrene, benzo@)fluoranthene,
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benzo(g,h,i)perylene, indeno(1,2,3{,D)pyrene, chrysene, fluorene, phenanthrene, and pyrenel are

present in wells near the bay at levels that exceed screening levels. Figure 5 shows the locations of

these groundwater monitoring wells. Only PCBs are present in wells at levels that consistently exceed

screening levels.

The maximum PCB detection is 5a pgll. and compares to a screening level of 0.00007 pgll-. PCBs

(Aroclor-1260) have been d€tectd in three wells near the bay above screening criteria:

IRO1MWI-3 (d€tected four times, 54 pgtL maximum)

IROIMW43A (detectd two times, 37 y.glL maximum)

IR01MW44A (detected five times, 34 p,gtL maximum)

Based on soil samples collected from well location IR01MW43A, it appears that PCBs are present in

the overlying soils at this location. PCBs were detected at 20,000 micrograms per kilogram (pg&.g)

at 1.25 feet bgs and 8,200 ,LE&lg st 3.75 feet bgs. These soils could be the source of PCB

contamination found in monitoring well IR0IMW43A. Soil sample results iue not available ftom well

IR01MWI-3; however, site maps contained in Appendix A show that monitoring well IRO1MWI-3 is

located just downgradient of the debris mne. The borelog shows that well IR01MWI-3 is screened

through traces of refuse, indicating it may achrally be located in the outer fringe of the landfill. Since

landfill refuse is extremely heterogeneous, the source of PCBs detectd in IR0IMWI-3 is likely the

nearby refuse. Well IR01MW44A is located in Site IR-2. Therefore, it is not known whether the

PCBs ddec.ted in samples from well IR01MW44A originate from Site IR-2 or Site IR-1/21.

Typically, PCBs exhibit very low solubility in groundwater and are usually immobile. However, at

locations near wells IROIMWI-3, IR0IMW43A, and IR0IMW44A, hydrogeologic conditions may be

favorable for contalninant migration. Monitoring well IR0IMWI-3 was completed through 10 feet of

saturated sand and gravel sediments. Monitoring well IR01MW43A, which is 190 feet southeast of

well IROIMWI-3, was completed through 9 ferl'. of saturated sand sediments. Monitoring well

IR01MW44A, which is 330 fea southeast of IR01MW43A, was completod through 2 fexf. of saturated

sand sediments. The borelogs from Site IR-l/21 borings are contained in Appendix E. As stat€d

above, PCBs generally exhibit very low solubility in groundwater. However, PCB cosolvency with

VOCs in groundwat€r can accelerate PCB migration in groundwater.
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All the PAHs detected above screening levels are also found in groundwater monitoring wells

IR$1MWI-3, IR0llvf\V43A, and IR01MW44A. The following PAHs were detected in monitoring

well IROIMWI-3:

. Benzo(a)anthracene (detectd ttree times, maximum detection 5 pgfL)

o Benzo(a)pyrene (daected three times, maximum detection 3 pSlL)

o Benzo0)fluoranthene (d*ected three times, maximum d€tection 6 pglL)

o BenzoG,h,i)peryleno (d€tectd once, maximum detecion 3 pglL)

o Indeno(1,2,3{D)pyrene (detected once, maximum detection 3 pgtL)

r Chrysene (detestod three times, maximum detection 5 FgtL)
o Fluorene (detected twice, maximum detection 3 pSlL)

o Phenanthrene (detected twice, maximum detection 2 pglL)

o Pyrene (derectd three times, maximum detection l0 ttgfL)
o Fluoranthene (detected three times, maximum detection 13 p.gtL)

The following PAHs were detected in monitoring well IR0IMW43A:

Chrysene (detected twice, maximum detection l0 pgtL)

Fluorene (derected twice, maximum detection 2 pgtL)

Phenantbrene (detected twice, maximum detection 4 pgtL)

Pyrene (detectd once, maximum detection 3.4 pgfi)

Fluoranthene (detected once, maximum detection 3.a pgfL)

The following PAHs were detected in monitoring well IR0IMW44A:

r Chrysene (dg.rxy.rd once, maximum detection 3 FglL).

Benzene was detected once above the screening level in monitoring well IROIMW38A at a

concentratiotof 44 pgll,, but the d€tection appears to be an isolat€d incident. Benzene was detected

two other times in this well at a concentration of I pgtL which is below screening levels. This

monitoring well is located 180 feet from the shoreline. Benzene detectd in this well may not p,ose an

immediate threat to human health or the environment.
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Because benzene was only detected once above scteening levels, it is not considered a COC.

Figure 5 depicts an estimated boundary for the plume of organic contaminants with lerrels that exceed

the screening criteria.

It appears that most of the PCB and PAH delections above the screening criteria are in the southeast

oorner near the bay. PCBs were detected in ll out of the 18 monitoring wells installd in the landfill

(see Figure 5). PCBs were detected in 3 out of the 7 wells near the bay. PAIIs wse detected in

6 out of 18 wells abovo screening levels. PCBs in monitoring wells IR01MWI-5, IROIIvIWI-3,

IROIMW43A, IR0IMW47B, and IR0IIUW44A have consistent detections of PCBs well above tbe

screening criteria. The majority of PAHs d€tectd ebove screening levels rre also from ttese wells.

Therefore, this is an area of concern that warrants a removd action.

No published criteria are available for comparison for several organic chemicals (2,,Himethyl phenol,

methyl naphthalene, 4-muhyl phenol, orthophosphate as P, TPH as diesel, and TPH extractable),

which were detected more than once.

Inoreanic Chemicals

Table 7 identifies chemicals that exceed screening levels and compares maximum groundwater

inorganic chemical concentrations to the screening criteria. This table shows that detections of

beryllium, copper, lead, nickel, silver, and zinc exceed the screening criteria.

Nickel and copper have been detectd in monitoring wells IROIMWI-3, IR01MW38A, IR01lvfW43A,

and IROIMW48A above screening levels. The maximum detection of nickel out of all four

monitoring wells is 87 pgtL. The maximum detection of copper out of all four monitoring wells is

52.4 p.gtL. Nickel and copper have been detectd consistently across HPS, and the ooncentrations

and locations appear to be attributable to background levels. The Navy is currently working with the

regulatory 4gencies on a separate study to determine Hunters Point Groundwater Ambient Levels

QIGALs). Serpentine bedrock, found below HPS, is a oornmon source of nickel and is also

associated with small deposits of copper (Prioz and others 1978). Based on these factors, nickel and

copper will not be addressed in this removal action because a thorough evaluation of ambient levels is

beyond the scope of this EE/CA. However, nickel and copper will be addressed in the RI/FS

process.
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TABLE 7

HTJNTERS FOINT ANNEX SIIE IR-1/21 EE/CA
COMPARISON OF INORGANIC CONTA]VTINATION IN WEIJS NEAREST

TTIE BAY TO LEYEI,S SCREENING CRITERIA

Only hazardous substances (defined in 40 CFR 302.4) identified more than once in samples from any
shoreline well are listed in the table. It is inappropriate to base a removal action on one data point.
Only compounds that have Bay and Estuary Plan screening data are shown.
The most stringent of water quality objectives for protection of human heatth and aquatic life in the
Enclosed Bay and Estuary Plan (SWRCB 1993). The human health numbers are based on consumption
of fish and do not make a distinction between fresh and salt water. The aquatic life values are salt
water objectives.
Metals concentrations are based on analysis of filterd samples.
Data not available
micrograms per liter

3

,rgtL

I

riii.i y..,ffi .:i$iffi ..iii.

Antimony 4,300 29.5 38.6

Arsenic x 7.6 22.5

Beryllium 0.13 t.25 2.9

Cadmium 9.3 2.8 2.8

Chromium III 670,000 t3.7 23.8

Copper 2.9 8.6 52.4

Lead 5.6 6r.2 61.2

Nickel 4,&0 8.3 4.2 87

Selenium 7 l

Silver 2.3 1.9 1 .9

Zinc 86 88.5 235

43



Beryllium was detected above screening levels in monitoring wells lR0llf\il38A, IROIMW44A' and

IR0llvf\ilI-7. The maximum concentration was det€ctd in monitoring well IROIMWI'7, at2.9 p'gfL.

This well was sampled four times over two years, and beryllium was daected in one of the four

samples. Beryllium was also derrxl;d one out of three times in monitoring well IR01lvfW38A, and

two out of three times in monitoring well IR0lIt[\ilt4A. Beryllium may pose a potential threat to

human health and the environment near well IR0IMW44A.

Lead was detect€d above screoning lwds in nonitoring wetl IRO!MW48A d e maximum

concentration of 61.2 WlL. I*d was detectod in three qrt of four oamples from this well. The

other nyo samples showed lead at I concentration of I pgtL which is below scteening loveJs.

Because lead was only detected once above screening levels, this metal is oot considered a COC. It is

inappropriate to base a removal action on one data pint.

Silver was detected in one out of four samples from monitoring well IROIMW48A at 1.9 pglL, which

is above screening levels. Silver was not detectd in any other wells near the bay. Because silver has

been daected only once, this metal is not considered a COC. Again, it is inappropriate to base a

removal action on one data point.

Zinc was detected above screening levels in monitoring well IR01MW43A, IR01MW,[4A, and

IR01MW48A. The maximum zinc detection was in well IROIMW44A ̂ t235 pgfL. Zinc was

detected in one out of four samples from well IR01MW48A, four out of four samples from well

IR01MW44A, and three out of four samples from well IR01MW43A. Based on these results,

monitoring wells IR01MW43A and IR01MW44A may pose a threat, and therefore, a removd action

is warranted.

Figure 6 shows the locations of inorganic detections above screening levels in monitoring wells.

Summary

The only inorganic chemicals consistently detectd in the shoreline wells above scleening leve,ls are

beryllium, nickel, copper, and zinc. Nickel and copper may be related to serpentine bedrosk and are

not considered further as part of this removal action. Nickel and copper will be addressed in the

RIIFS process after HGALs have been established. Several organic &emicals @AHs, PCBs, and

benzene) were detected above screening levels in samples from wells near the bay. Only PCBs
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were detected consistently at conceotrations well above screening levels. At the southeast boundary

of tte landfill, tlere are three wells near the bay with consistent PCB detections, wells IR0IMW44A,

IR0llvf\tt/43A, IROIMWI-3. These three wells represent the target area for this removal action

(see Figure 5 for the target plume area). These same wells bad the PAII defections above sceening

levels; trvo of these wells (IR01IVfW44A ad IROIMW43A) had consistent zinc detections above

screening levels; and well IR0MW44A had consistent beryllium d*ections above the screening levels.

The three wells are 250 to 300 feet apart. Since these data points are frr rpart and because PCBs,

PAHs, beryllium, afr zinc are tlpically mt very mobile in groundwater, it is not known wtether the

PCBs, PAHs, and zinc are widespread along this 6fl!'foot-long southeast€m area. All data zupporting

the removd action should be oonfirmed sirce the last sampling was conducted in t92. Therefore,

confirmation data from these throe wells were obtained in March 1996, 8d results indicate that PCB

concentrations have decreased, but not below screening levels. CPT, as well as monitoring well and

HydroPunch QIP) groundwater sampling, will be required to more fully determine lithology and the

extent of groundwater contamination. The groundwater monitoring well sampling is currently

ongoing. The CPTs and HP sampling will be predesign activities (referred to as Phase I) for this

removal action. This EE/CA will evaluate removal dternatives N,suming a contaminant profile as

described above.

Additional Grou0dwater Analytical Re.sults

Since the submittal of the draft EE/CA, additional groundwater sampling ryas conducted on

March 19, 1996 for monitoring wells IROIMIVI-3, IROIMW43A, and IR0IMW44A. The data are

presented in Appendix G. These data are unvalidated and should be considered preliminary. The

results indicate PCB concentrations in these wells have decreasod by one order of magnitude. Since

the 1992 sampling event, nickel and zinc concentrations have increased. A summary of the most

notable results is presented below.

jii,il E l
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IROllvfWl-3 54 l9 28.4 2.2 323 315
IROIMW43A 32 36.1 Not detected 3.4 8.4 9.3
IROlMW44A 19 Not detected Not detected 3.3 19 2.5b
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3.1

3.0 IDEIT{rIFICATION OF REIVTOVAL ACTION O&IECTTVES

NEMOVAL ACTION SCOPE

The scope of this removd action is coataminatod groundwater containment. This action is mt meant

to be a final action for the groundwatm rt the site. The source of groundwater contamination will be

addressed under subsequent remedial actions, as necessary. Atr RIIFS will be completod for this

parcel to evaluate long-term renediation goals and strategies. This removal action addresses

groundwater at areas tbat exhibit CERCLA hazardous substances consistently above screening lwels.

Hazardous substances attributed to ambient conditions should mt be considerod under the scope of

any removal action because ambient levels will not be eliminated through groundwater restoration

activities. Some of the inorganic chemicals appear to be ubiquitous at HPS (for example, nickel

exceeds screening levels at 123 out of 148 wells located within Parcels C, B, and E). Therefore,

some inorganic compounds will not be considered at this time because a thorough evaluation of

ambient levels is beyond the scope of this EE/CA. The ambient levels will be evaluated in tbe RI/FS

process.

3.2 REMOVAL ACTION OBJECTTVES

The objective of this removal action is to protect human health and the environment from potential

immediate threats posed by gfoundwater contamination. Threa8 to human health may result from

exposure through ingestion of fish and other aquatic life. Threats to tbe environment may result from

exposure to groundwater through migration ino San Francisco Bay. The removal action is intended

to advance the status of the gloundwater contaminated areas toward remediation. The specific

objective of this EE/CA report is to accomplish the following:

o Summarize and evaluate the current knowledge of the ext€nt of contaminated groundwater
at Site IR-l/21

o ldenti8 ard evaluate potentid removal action alternatives

o Provide a basis for selecting a recommended removal action dternative

o Satisfy administrative record requirements for documenting the removal action alternative
evaluation and recommendations
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The overall goal of ttre Site lR-lnl groundwater removal action is to reduce the risks to human

health and the environment from the contaminated groundwater. The specific objective is the

following:

. Prevent groundwater with contaminant levels detected consistently above screening criteria
(see Sections 2.8.1 and 2.8.2) from migrating into San Francisco Bay.

A removal action that will be compatible with future remedial actions planned at HPS will be

considerod. Parcel E overall remediation has not yet been defined. The Navy has not begun the FS

for Site IR-1/21. Howevef,, presumptive renedies for landfill closures consist of containing landfill

contents and prwenting migration of contamination.

APPLICABLE OR RBLEVANT AND APPROPRIATE REQI'IREIVIENTS

The NCP states that "removal actions. . . shall to the extent practicable considering the exigencies of

the situation, attain applicable or relevant and appropriate requirements under federal environmental

or state environmental or facility siting laws' (40 CFR Section 300.415ti1). This sec'tion provides an

ovenriew of potential ARARs and discusses the identification of ARARs and to be considered CIBC)
guidance for Site IR-1/21 groundwater. Final ARARs will be presented in the action memorandum

issued by the Navy for this removal action. The ARARs identified are for on-site actions. Off-site

actions (such as, disposal of soil and discharges to the sanitary sewer) will comply with applicable

requirements.

The purposes of this ARAR evaluation are to identi$ and evaluate potential federal and state ARARs

and to set forth tbe Navy's determinations regarding those potential ARARs for each removal

alternative addressed in the EE/CA for the Site IR-1/21 groundwater removd action.

33.1 ldentiFrcation of ARARs

ARARs are generally divided into tlree categories: chemical-specific, location-specific, and

action-specifis. The sections below discuss federal and state ARARs tbat are potentially applicable to

the Site IR-1/21 removal action. Table I summarizes potential location- and action-specific ARARs

based on current site data. ARARS are discussed more specifically in Section 5.0 with respect to

each alternative.
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TABLE E

HTJNTERS FOINT ANNEX
SITE IR.1/2IF;EICA

FOTENTIAL IOCATION- AND ACTION-SPECIIIC ARARs

16 Usc 1536(a);
Fish snd Game Code 2014,2080'
rnd 1900 ct seq., zWO '2096

These requirements are relen'ant and
eppropriate to the rcmoval rction bocause
ril*idmprovides e zuitgblehabit* for the
sslt msrsh lrarvest rx)ltse, u,hich is classified
as both e Federal and strte

These legislation requires ectim to oortserve
endanger-ed or threatened spocies, including
consultation with the Departnent of Interior.

Endansered Species Act of 1973;
Califoinie Fisfr and Gams Code

40 CFR Psrt 6, Ap'peirdix A end
Ercutive W ll990 40 CFR
6.rvz

Sdt manh hebitrts were identified dong thc
bay mergin at Site [R-ll?l. Thereforc, this
reluirement is an ARAR for my rctios that
mav imoact these areas.

This legislation requires action to minimi2e
the destruction, loss, rnd degradatio of
wetlands.

Protection of Wetlands

Scctim 3$l(c) of 16 USC $$1451
et soq. 15 CFR 930 and 923.45;
14 ccR 13001-13600

Site IR-1/21 is in a coostal zorc. Fot eny
removal rction involving discherge in tho
coastal zone, these roquire' ents would bo

These legisletion roquire that activities be
conductod in umnner cmsistent with Stcto
menqgern€nt progrsms.

Cosstel Zone Manegement Act;
Cdifornirr Coestsl Act of 1976

22CCR, Division4.5Some of the wastes thet meY bG hdld
during any removal rctim at SiSe IR-l/21 mly
ge hai-rdous wastes. The specific
nequireme,nts that mey be eftplic$le wiil
d€D€rd on the wastes handld md tb
teitnologies used.

This legislation outlines the requirements for
the treisportation, storage, rna alsposat ot
defined hazardous wastes. The regulations
include standrrds !o accomdate trertmt
ofhazardous wastes in corrective sctim
rnanagernent unis aod iemporary tr€atm€nt
units. The ste0e of Celifornie has rn

Resource Cmservation end
Recovery Act (RCRA)

So Frrncisco Bey Areo Air QualitY
Mmagement District Regulation 8'
Rule 40, Soil Pilc Emissims

The substantive requirements erc rpplicablo to
dternatives that generate 3ad nsrege on-sito
any materials thst have the potmtial to emit
air pollutants, nrch as soil piles.

Thesc nrles and regulations pertain to
stationary sourpes of air emissions. Rules
sddr€ss visible e,missims prohibition'
incinerator standard, nuisance, and
co@lience with ambient air emission
standards and other standards.

Sen Francisco BeY Aree Air
Quality Management District
Rules end Regulations

Notes:

ARAR applicable or relevant and appropriate requirement
CFR Cd{e of Federal Regulations
USC United States Code

l ' I  I  I  I  II
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33.1.1 Chernical-SpociltcARARs

Chemicd-specific ARARs are health- or risk{ased numerical values or nethodologies tbat, when

applied to site.specific conditions, result in the establishment of numerical cleaoup values. These

values establish the acceptable amunt or conceotration of a chenicd that nay be found in, or

disc,harged to, the ambient environment.

The scope of fie removal action do€s oot include gloutrdwater or adjacent surface water restomtion;

rather the action is only for containment. Therefore, it is beyond the scope of &is removal action to

identifr chemicat*pecific ARARs. During &e RIIFS, demical+pecific ARARs will be identified.

ARARs will be identified for on-site activities, but not for off-site activities, such as disctrarge to the

POTW.

33.1.2 Location.Specific ARARs

Location-specific ARARs are restrictions on the concentrations of hazardous substances or on the

conduct of activities solely because they are in specific locations. Special locations include flood

plains, wetlands, historic places, and sensitive ecosystems or habita6. Site IR-1/21 may include both

wetlands and sensitive habitats. Pickleweed has been observod at the margins of Site IR-l/21.

Pickleweed provides habitat for the salt marsh harvest mouse, which is a federal threatened and

endangered species. Therefore, the Endangered Species Act, Executive Order 11990 Section 4(X of

the Clean Water Act (CWA) @rotection of lVetlands), and the California Fish and Game Code are

potential location-specific ARARs for Site IR-l/21 removal actions. However, potential wetland areas

are shown in Figure 7. In addition, because Site IR-1/21 is adjacent to San Francisco Bay, coastal

zone requirements may be location-specific ARARs for removal actions. Table 8 summarizes

potential location-specific ARARs for this removal action based on current site data.

33.f J Acfion Specific ARARs

Action-specific ARARs are technology- or activity-based requirements or limitations on actions taken

with respect to hazardous substances. These requiremenb are triggered by the particular remedial

activities selected. Action-specific ARARs do not in themselves determine the remedid dternative;

rather, they indicate how a selected dternative must be implemented. Therefore, because

action-specific ARARs depend on the action seleted, &ey will be evaluated in greater d*ail after

alternatives have been developed (see Section 5.0). Table 8 lists potential action-specific ARARs for

the alternatives discussed in Section 5.0.
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4.L.1 Impenmeable Barriers

rmpermeable vertical barrier technologies include slurry walls (using conventiond excavation or deep

soil mixing), grout injection, and sheet piling walls. Verticd barriers.using slurry mixares are

composed of low-permeability material such as sodium bentonite or bentonite soil mixUres (with

hydraulic conductivity ranging from lE{E centimeters per second [cm/sec] to lE{5 cm/sec). Each

of the three barier tJ;pes is usually placed perpeodiadar to goundwat€r flow and pmato to the

depth of a nafirally occurring aquitard to contain one or more hydrostratigraphic zrnes beneath the

site.

4.1.1.1 Slurry \ilrlls

Typical slurry walls are composed of soil-bentonite or cement-bentonite mixtures. Based on vertical

positioning, walls are either 'keyed" into a low-permeability formation below the aquifer, or placed to

only intercept the upper portion of the aquifer. This latter type is commonly referred to as a
'hanging" slurry wall.

Slurry wall construction requires excavating (sometimes blindly) a trench through a bentonite-water

slurry or a biopolymer slurry, depending on trench wdl stability and the intended use of the trench

following excavation. After excavating through a bentonite-water slurry, the trench is solidified

(forming an impermeable wall) by backfilling with a mixtre of bentonite and soil (or bentonite and

cement). In some cases, cement can be mixd with the bentonite slurry during excavation, which will

subsequently solidi$ forming the impermeable wall in situ. In ddition, if the depth of the trench is

not excessive and the bench will remain open during excavation, it may be excavated without slurry

and subsequently backfilled with a soil-bentonite mixture, cement-bentonite mixfure, or cement.

These backfilled trenches are typicatly referred to as a soil{entonite (SB) trench or wall or a

cement-bentonite (CB) trench or wall. SB walls have poor performance in the presence of high

concentrations of elecEolytes (salts), such as sodium, calcium, and sulfates in the groundwater.

Near the shoreline of Site IR-1121, the average depth to Bay Muds is approximately 15 fea bgs. The

Bay Muds would be an effective aquitard to 'key" a slurry wdl into and would effectively

complement a slurry wall. Slurry walls also have relatively low costs compared to grout curtains and

sheet piling. Therefore, slurry walls will be retained for further consideration.
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seal established between interlocking sheets. Initidly, gpical sheet piles are not totally impermeable

because of small gaps in the connections. Over time, these gaps are closed as groundwater flow

carries fine particles into tbe gaps and clog them. Specialized sheet pile is available that uses

groutable interlocking joints; the joints are pressure grouted after the sheet piles are installed.

Installation is relatively simple. The steel sections are assembled (usually in pairs) before being

driven into the gound. Lengths of sheet piles range as nec€ssary, typically betrreen 4 rod 40 feet,

and their widths range baween 15 end 24 inc.hes. The sections are then driven into the gound using

a pile hammer hanging from a crane guided by an alignment template on the ground. Aftu the piles

have been driven to the desired deth, the remaining aboveground portbns are sut off. Pile driving

requires a relatively uniform, loose soil profile free of boulders and large refuse or debris for ease of

construction, and utilities must be removed prior to instdlation.

No excavation is required for sheet piling; therefore, complications with trenching are avoided. In

addition, corrosion protection (coating) is available for sheet piles. Therefore, she* piling can be

more pennanent than a slurry wall and can provide containment for a long period of time. Also,

although sheet piling is typically more expensive than a slurry wdl, sheet pile sections are rzusable

and more durable. Available soil boring data indicates that the subsurface area along the proposed

containment wall alignment is free of boulders and large debris. Sheer piling will be considered

further.

4.1.1.4 In Situ Deep Soil Mixing

Subsurface impermeable walls can be constructed by mixing soil in si0l with a cement or bentonite

slurry. The soils are mixed in situ by multiple-shaft augers equrppd with injection ports. As the

augers are driven down into the subsurface, slurry is injectd into the subsurface through the ports.

The augers mix the slurry with soil to form a cement column' Multiple @lumns are then constructed

side by side to form a barrier wall. This technology is typically suited for applications that require

containment at depths of 50 to 60 feet. In sinr soil mixing is usually not cost-effec'tive at shallow

depths such as those found at Site IR-1/21. Therefore, tbe deep soil mixing technology will not be

considered further.
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4.12 Groundwaten Ertracfion

Groundwater extraction systems are used to remove contaminated groundwater for treatment, as well

as for groundwater containment. These systems manipulate the subsurface hydraulic gradient through

withdrawal of water. By controlling the movement of groundwater, gloundwater extaction systems

can control and extract subsurface contamination. Analysis of available information on Site IR-1/21

indicats a containment option using grouodwater extraction wells would litdy result in a high

proportion of bay wder being extractod along with the contaminated wat€r €manating from tte

landfill. This would have the undesirable effoct of diluting the contamination and adding significantly

to the water volumes for disposal. Additionally, the extraction system would Erhance salt water

intrusion and possibly call for d€taild studies to assess effects on wetlands rd bay rnd osuary

issues. For these reasons, containment using groundwater extraction wells will not be considered

further. However, groundwater extraction may be considerd in combination with subsurface

containment walls. There are two common methods used to extract groundwater; extraction wells and

interceptor trenches. These two collection/extraction options are considered below.

4.12.1 Ertraction Wells

There are two general types of extraction well systems: well point systems and deep well systems.

Well point systems involve a number of closely spaced, shallow wells connected by a header pipe,

which is connected to a centrally located suction-lift pump. Well poina are specially made well

scr@ns that are tpically 1.5 to 3.5 inches in diameter. Well point screens can be made of heavy

wire mesh, continuous wire, slottod plastic, or perforated plates. lVell points can be installed using a

variety of methods including jetting and driving. The maximum drawdown obtainable by suction-lift

pumps is about 25 fed.. Therefore, well point systems are best suited for shallow aquifers where

extraction is not needed below more than 15 to 20 feet bgs. Well point systems are versatile and are

effective in most hydraulic conditions. Well points are relatively inexpensive even when closely

spaced. A normal well-point spacing is 5 to 10 feet and a normal range of capaclty is 0.1 gdlons per

minute Gpm) to 25 gpm per point. At Site IR-l/21, well points would be suitable since extraction is

not needed below more tban t5 to 20 feet bgs. Therefore, well points will be retained for further

consideration.

Deep well systens are used for greater depths and are usually pumped individually. Deep well

systems usually require installing several wells at a site which are pumped at specified ratps to collect

gtoundwater. Well design and installation techniques vary. Extraction wells are typically installd

with hollow-stem augers and are constructed with 4- to Ginch polyvinyl chloride (PVC) casing and

I
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I
screen. The well screen is surrounded by a filter pack, which is sealed above with bentonite.

Submersible pumps are tlpically used with deep well sy$tems. Deep well systenr are better suited

for homogeneous aquifers with high hydraulic conductivities and where largo volumes of water may

be pumped. A normal well spacing is greater than 50 feet and a normal range of capaclty is 25 to

3,000 gpm per well. The key hydrologic parameters that control the size and shape of the caphrre

zone formed during gtoundwater extraction are pumping rate, equifer thickness, hydraulic

conductivity, and hydraulic gradient. Because these aquifer paraneters qan vary rapidly scross a site,

capture zones may be very different for similarly oonstructed wollr pumping d similar rates. The

effectiveness of a renedial system basod on groundwater extraction using extraction wells depends on

tbe number and placement of tbe extraction wells. A heterogeneous aquifer zone can make prediction

of capture mne sire and sbape unreliable. Simple eoaly0cal equations as well rs cophMcatod

numerical modeling may not yield results that reflect actual site conditions. Using well points

minimizes the influence of heterogeneous aquifer conditions. Welt points can be manifolded at

ground surface and flow rates and caphre zones c,an be more easily manipulated due to the close

spacing. This manipulation can reduce the amount of water requiring treatment. Therefore, because

(l) pumping is only needed 20 f8 bgs, (2) well points are inexpensive and easy to install, and

(3) well points are more versatile, deep exraction wells will not be considered ftrther.

4.1.2.2 Interceptor Thenches

An interceptor tench is constructed by excavating a hench and laying a perforated pipe dong the

trench botom. The pipe is sloped toward a sump and the tench is backfilled with a porous material

(usually gfavel) to allow gravlty flow collection of the groundwater. Interceptor trenches ean also be

e4uipped with aboveground suction pumps to remove groundwater. These drains generally function

similar to a continuous line of extraction wells. They create a continuous zone of depression and

cause groundwater to flow toward the subsurface drain. Subsurface drains can perform many of the

same functions as extraction wells. However, drains may be more cost-effective than extraction well

systemt at sites with low or variable hydraulic conductivity and where pumping systems cannot

provide a continuous hydraulic barrier.

Interceptor trenches are effective for collection of groundwater, dthough clogging can be a problem

from siltation. Filters can be instdled to minimize clogging of pipe intake holes by fine particles.

Also, high concentrations of iron and manganese in the groundwater can cause clogging from the

buildup of insoluble compounds. Construction of interceptor trenches can be difficult because it

requires excavation in saturated zones. Additional difficulties arise due to the depth of excavation and

the physical impediments at and near the surface. Complex lithology and hydrogeology of an aquifer
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znne can further complicate the constnrction of interceptor trenches. However, a new trenching

technology @iopolymer slurry drainage trench technique) is available that could mitigate many

complexities. Therefore, intorceptor trenches will be r*ained for further evaluation.

4.13 Groundwater lleofinent

Extracted groundwater must be treated or disposed of. Groudwater will be ortracted temporarily

(3 years estimatpd) during the removal action until a regional approach !o groundwater contamination

is adopted. The expected flow rate will be low (30 gpm), and levels of contaminants are fairly low.

HPS has a sanitary sewer system &at will acc€pt long*erm discharges of groundwater. Acoording to

the basin plan EWQCB 1995), sanitsry servcr discharge is preferred ovef, I sbrm oewer discharge.

Reuse is the highest discharge option but no viable reuse options for treated groundwater have been

identified at HPS. Therefore, extracted groundwater will be discharged to the sanitary se$'er system

and specific technologies to treat extracted groundwater will not be evaluated in detail in this BE/CA.

During the Parcel E RI/FS, detaild groundwater and disposal options can be evaluated and

implemented to address the regional VOCs, SVOCs, PCBs, and metals that may require treatment

before disposal.

Sanitary sewer influent criteria have been reviewed to determine whether contaminated groundwater

from the Site IR-l/21 shoreline would be accepted without pretreatnent. Table 9 provides a

comparison of sanitary sewer influent limits to maximum detections from wells in the removal action

area (wells IRO1MW1-3, IROIMW43A, and IR01MW44A). The table shows that contaminant

concentrations detected in groundwater :ue considerably lower than sanitary sewer influent criteria.

The POTW has been contacted and verified it would acc€pt groundwater that meets the influent limits

in Table 9 (PRC 19%b).

4.1.4 Permeable lbeatrnent Walls

Permeable walls are trenches or rows of wells constructed perpendicular to the contaminated

gtoundwater flow to establish an in situ reactive zone in the contaminatod aquifer. The groundwater

is treated as it flows through the wall. This technology relies primarily on natural groundwater flow

pattenN to bring the groundwater into contact with the reastive zone of the permeable wall. The

permeable wall is placed at the leading odge of a plume to reduce the potential for further

contaminant migration.b
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TABLE 9

HTJNTER,S FOINT ANNEX SITE IR.1/21 EETCA
CoMPARTSON OF SANTTARY SETVER TNTLUENT REQI TREIVTENTS TO

GROT'NDWATER, CONTAIVTINAI{T CONCENTRATIONS
IN PROFOSED EXTNACTION AREAI

I
I
I
I
I
I
I

I
I
I
I
I
I

rr...fi i::ii:: ji:::::::ii:::ii::i:i:

pH (pH units) 6.0 to 9.5 7.5

Dissolved sulfides 500 NA

Hvdrocarbon oil and grease 100,000 NA

Total recoverable oil and grease 300.000 NA

Total susoended solids NA

Chemical oxYgen demand NA

Arsenic (total) 4,000 7.2

Cadmium (total) 5,000 ND

Chromium (total) 5.000 22.9

Copper (total) 4,000 21.9

Lead (total) 1,500 ND

Mercury (total) 50 ND

Nickel (total) 2.000 74.7

Silver (total) 600 ND

Zinc (ntd) 7,000 235

Phenols 23,000 67

Cyanide (total) 1,000 NA

Flashpoint (degrees Centigrade ["C]) 600c NA

Benzene 500 l4

Carbon tetrachloride s00 ND

Chlordane 30 ND

Chlorobenzene 100.000 13

Chloroform 6,000 ND

o-Cresol 200,000 NA

m-Cresol 200.000 NA

p{resol 200,000 NA

Cresol 200,000 NA

2.+D 10,000 NA

1,4-Dichlorobenzene 7,500 r6
1.2-Dichloroethane 500 ND

1,1-Dichloro*hylene 700 ND

2,4-Dinitrotoluene 130 ND

Endrin 20 ND
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TABLE 9 (Continued)

HT'NTER,S POINT AI{NEX SITE IR.U2I BE/CA
coMpARrsoN oF SAI{TTARY sDwER TNFLLIEi{T REQUTREIVIENTS TO

GRO[]I{DWA13R COI\ITAIVTINANT CONCENTRATIONS
IN PROFOSH) EXTRAC-TION AREAI

I

aatn aijai:S;rirr::ri:i:::r;iS*'ii:::::ii

Hotachlor (and is epoxide) 8 ND
Hexachlorobenzene r30 I{D
Hexachlorobutadiene 500 ND
Hexachloroethane 3,000 ND
Lindane 400 ND
Methoxychlor r0.000 ND
Methyl ethyl ketone 200.000 ND
Nitrobenzene 2,000 ND
Pentachlorophenol 100.000 ND
Pvridine 5,000 ND
Selenium 1.000 ND
Tetrachloroethvlene 700 1.5
Toxaohene 500 ND
Trichloroethvlene 500 ND
2,4, S-Trichlorophenol 400.000 ND
2,4,6-T richl orophenol 2,000 ND
2.4,5-TP (Silvex) 1,000 ND

Vinyl chloride 240 ND
Antimonv or antimony compounds 15.000 27.1
Arsenic or arsenic compounds 5.000 7.2
Asbe.stos NA NA
Barium or barium compounds (excluding barite) 100,000 789
Bervllium or bervllium compounds 750 0.32
Cadmium or cadmium compounds 1.000 ND
Chromium (VT) comnounds 5,000 ND
Chromium or chromium OID compounds 5,000 22.9
Cobdt or cobalt compounds 80,000 9.7
Copper or coDDer compounds 25,000 2r.9
Fluoride salts 180,000 I

Lead or lead compounds 5,000 ND
Mercurv or mercury compounds 2W ND
Molybdenum or molybdenum compounds 350,000 r8.2
Nickel or nickel compounds 20,000 87
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TABLE 9 (Continued)

HUNIERS FOINT AI{NEX SITE IR-1/21 EE/CA
CoMPARTSON OF SANTTARY SEwER, TNFLLIENT REQUTREIvTENTS TO

GROT'I{DWATER CONTAII{INANT CONCENTRATIONS
IN PROFOSED EXTRACIION AREAI

i.:.ii:i::iiiE
:,iiliiiliiiiiiiiiiiriii jiffi

t,i'liiiiilt,::i;i:il M
:i:ii:::::
ii{it)rrriir;rii;:riiii

Selenium or selenium comDounds 1,000 3
Silver or silver compounds 5,000 ND
Thallium or thallium compounds 7,000 ND

Vanadium or vanadium compounds 24.000 24.7
Ztnc or zinc compounds 250.000 235
Aldrin 140 ND

Chlordane 250 ND

DDT. DDE. DDD 100 ND

2,4-Dichlorophenoxyacetic acid 10,000 ND

Dieldrin 800 ND

Dioxin (2.3.7.8-TCDD) I NA

Endrin 20 ND
Heptachlor 470 ND
Kepone 2,100 ND

Lead compounds, organic ND

Lindane 400 ND
Methoxvchlor 10,000 ND

Mirex 2.100 ND

Pentachlorophenol 1.700 ND

Polychlorinated biphenyls (PCBs) 5,000 54
Toxaphene 500 ND

Trichloroethylene 204.000 ND

2,4,5-Trichlorophenoxlpropionic acid 1,000 ND

Notes:

t Groundwater quallty in exbaction area is the maximum concentration from wells IR01MWI-3,
IR01MW43A, and IR01MW44A.

2 Metals concentration are based on filtered samples.
Not detected
Not available
micrograms per liter
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Permeable walls can be categorized based on the contaminant removal process that is optimized in the

reactive zone. Three primary processes are: physical (such as adsorption or volatilization), chemical

(such as reductive dehalogenation), and biological (such as aerobic degradation). Each of these types

of reaction cells is discussed below.

4.1.4.1 Physical Reaction Walls

In siur reaction cells that rely oo phyeicat adsorption have short lives resultiqg from sanration of cell

materials. Based on groundwarcr nrbidity results, cell sanrration could be reached before the period

of performance of the remval action. Cell nat€rid replacement requires retrenching, and the

extracted bed material is difficult to regenerate becauso it mires with soil during excavation. This

technology would be dif,Ecult to implement because of cell replacement. Any technology that relies

on repeated trenching becomes prohibitively expensive. Therefore, physical adsorption will not be

considered further. Another physical process that can be used to remove contaminants from

groundwater is volatilization. However, PCBs are not volatile. Therefore, these technologie will

not be considered further.

4.1.4.2 Chemical Reaction Cells

In situ reaction cells that rely on chemical reactions can be effective for treating chlorinated

compounds. This technology will not reduce petroleum-related constiarents. Metal-induced

dehalogenation of organic molecules has been sfidied for a number of years. Dehalogenation is the

eliminxliea of a halogen such as a chlorine atom from a chlorinated alkane or alkene. The process is

controlled by the oxidation-reduction (redox) potential of a zero-valence metal and the relatively

oxidized condition of halogenated organic compounds. Alttrough a variety of metals could be used in

this process, iron is the metal of choice in environmental applications due to its low cost and nontoxic

characteristics. Therefore, this technology will be referred to as tbe iron curtain.

In the iron curtain application, the metallic iron particles creato a highly reducing environment in the

immediate vicinity of the particles. As contaminated groundwater flows around these particles, the

halogen-hydrocarbon bonds become unstable, and nontoxic halogen ions are released to the

gtoundwater. The resulting hydrolyzed hydrocarbon is nontoxic, or of lower toxicity, and its

persistence in the groundwater is timited by rapid naturd degradation. However, the iron curtain

technology has not been demonsbated to be effective to remediate PCBs. Therefore, this technology

will not be considered further.

I
6l &}(IIXID(B\Hrcrdr-2lllrrvIt-2'{6\i,[l



4.1.43 Biological Reaction Cells

Biological treatment uses microorganisms to transform harmful chemicals into less toxic compounds.

Organic consti$ents in the water come into contact with the microorganistns, are used as food, and

are oxidizrd to carbn dioxide and water. As microorganisms use the organic comlnunds, they

reproduce and gtow. Biological reaction cells use the permeable cell to enhance the introduction of

dissolved substances (for example, nutrients, a soluble carbon source, and oxygen) into an aquifer.

These substances can be introduced using a trench or well s€ris mnfiguration. The injectd

substances are dispersed as the groundwater moves out of the permeable wall into the aquifer

material, establishing a bioactive zone. The degradation does not occur within the reaction wall;

ratber, it occurs in the aquifer naterial doungrrdient from the cell, ir tbe biorcive zone. Time is

required after the cell is insalld for the microbial population to adapt to the new conditions and

establish an effective population.

Chlorinated hydrocarbons such as PCBs are more efficiently degraded in anaerobic environments

(using reductive dehalogenation mechanisms). Therefore, substances that promote anaerobic activity

could be injected (such as soluble carbon substrates capable ofconsumption by aerobic and anaerobic

microbes).

This option is innovative and is currently being studied @evlin and Baker 1994). The effectiveness

of this system depends on the biodegradability of PCBs, the characteristics of the aquifer (whether it

will promote dispersion), level of contaminants initially present in the groundwater, and the

remediation level to be achieved. The implementability of this option is related to the abillty to build

trenches and the acceptability of injecting the.necessary substances into the aquifer. Therefore,

detailed treatability studies would first be required to evaluate both the effectiveness and

implementability of bioremediating PCBs. ImFlementing reatability studies does not allow for

compl*ing the removal action in a timely manner. In addition, the capital costs are moderately high.

Therefore, biological reaction walls will not be considered further.

4.2 IDENTIFICATION OF REMOVAL ACTION AITERNATTYES

Based on the screening presented in Section 4.1, dternatives have been developed for the removal

action at Site IR-1/21 assuming the PCB and PAH contamination is widespread in the southeast

portion of the site. These alternatives are:
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Containment with Sheet Piling, Groundwater Extraction with Well Points, Disc,harge to
the Sanitary Sewer

Containment with Slurry Wall, Groundwater Extraction with Well Points, Discharge to
the Sanitary Sewer

Containment and Extraction with a Biopolymer Slurry Trench, Discharge to the Sanitary
Sewer.

5.0 AI{ALY$S OF REDTOYAL ASIION ALTMNAITTIES

Each alternative is described in the following sec,tions and is evaluatod based on cffectiveness,

implementability, and cost. For comparison, lhe rc action alternative is dso erraluated.

To evaluate effectiveness, consideration is given to the ovorall protection of human health and the

environment; compliance with ARARs and otber guidance; and both the long- and short-term

effectiveness of the alternative. Evaluation of the implementability of each alternative included

consideration of technical feasibility, commercial availability, administrative feasibility, and public

acceptance.

The cost evaluation is based on estimates for capital costs and annual operation and maintenance

(O&M) costs. Capital costs include the costs for materials, constnrction, equipment, mobilization,

and decommissioning. O&M costs include equipment.rental, labor, amlytical costs, transportation,

and disposd costs. For this analysis, it has been assumed that all operations will be conducted by

contractors at a labor cost of $24lhour for operators and technicians. The cost estimates are

comparative estimates with +50/-30 percent accuracy. A present worth has been calculated for each

based on a 4 percent interest rate. The present worth analysis provides a single figure representing

tbe amount of money that, if invested in the base year and dispensed as neoded, would cover all cost

associated with the dternative. The present worth calculation normalizes alternatives that have

differing operating lifetimes to facilitate comparisons.

5.1 ALTERNATM 1: NO ACTION

5.1.1 Description

Under this alternative, no removal action would be implemented.
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5.12 Effectiveness

At Site IR-1/21, PCBs, PAHs, and zinc (detected in samples from wells near the bay) were the only

chemicals detected above the screening criteria that may pose an immediate threat to human health

and the environment. Additional groundwater sampling is needed to confirm that this contamination

is widespread and migrating toward San Francisco Bay. If additional groundwater data indicate that

the contamination is locdized and that hydraulic conductivity is limiting contaminant migration, a

removal action may not be msary. Howsver, if additiond data idicate widespread contamination,

the no action dternative would not be effective in limiting migration toward &e bay. Overdl

protection of human health and the environment and compliance with ARARs would mt be achiwed

if oontamination is widespread.

5.13 Implementability

The no action dternative would be technicdly implementable. However, the no action alternative

may not be acceptable to the state (or other support agencies) and the community.

5.1.4 Cost

This alternative would include groundwater monitoring costs and additional field work. However, the

costs for groundwater monitoring and field work are similar among all of the dternatives. Therefore,

the cost opinions given in this EE/CA are for comparative purposes, no groundwater monitoring costs

or field work costs will be presented for any alternative. On that basis, this dternative has no costs.

52 ALTERNATwE 2: SHEET PILING, GROLINDWATER EXTRACTION' SANITARY
SEWER DISCHARGE

5.2.1 Dccription

Alternative 2 includes containment with sheet piling, groundwater extraction with well points, and

discharge to the sanitary sewer. Based on borelogs from borings drillod near the shoreline, it is

estimated that sheet pile would need to be driven to ao average depth of 15 feef bgs to key into Bay

Mud. Table 10 shows the depth to Bay Muds for 16 borings dong the shoreline. Based on current

monitoring well data, approximately 600 feer of sheet pile would be needed. This estimate will be

revised following additional field work. Figure 7 shows the estimated location of a containment wall

to be implemented under this removd action.
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TABLE 10

HT'NTERS FOII{T ANNEX SITE IR.1/21 EE/CA
DEPTII TO BAY MI,]D NEAR SIIORELIIYE

Note:

bgs below ground surface

t

||:t6m i*Iu
$:::{r
i:::::::::::i:: r':

IRolH)6r 50 l5

IROIMWI.t 70 greater than 12.5

IROlMWBO6O 150 9

IRo18273 150 12.5

IROlMWI-? 85 greater than 13

IROlMW53B 130 9.5

IROlMW48A t25 l 8

IROlMW38A 180 20

IRo18036 t25 15

rRo18039 90 20

rRo18275 180 26

IROIMWI.3 55 greaf,er than 17

IROlMW43A l 1 5 22.5

IROlMW47B 130 13

IRo18045 235 6.5

IROIMW44A r30 7.5
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Upgfadient from the sheet piling wall, well points would be installed to oxtract gloundwater and

maintain an inward gradient from the bay. By mainaining an inward gradient from the bay to the

landfill, contaminant migration into the bay will be minimizd. A 2Gfoot spacing should be adequate

for welt points since sahrrated permeable sediments frequently have been found along the shoreline.

Therefore, it is assumed that 30 +inch diameter steel well points would be installd to a ls-foot dqth

bgs under this dternative. It is dso assumed that I gpm can be sustained from each well point. At

ground surfaco, tbe well points would be piped into r common header. At least two 15 gm suction

pumps would be locatod at the common heeder to qtract groundwater. Groundwder would be

pumped to the sanitary sewer. At Sit€ IR-1121, there is a eanitary c€wer line near Building t10,

approximately 900 feet from a wellaoint collection header location. Therefore, additiooal pumps

would be required to transfer 30 gpm of water to the sanitary sewer. Sanitary sewer influent criteria

have been reviewed to determine whether contaminated groundwater from the southeast corner of

Site IR-1/21 would be accepted without pretreatment. Table 9 in Section 4.1.3 provides a comparison

of sanitary sewer influent limits to maximum detections from wells in the removal action area (wells

IRollvfwl-3, IR01MW43A, and IR01MW44A). The table shows that contaminant concentratiolls

detec"ted in groundwater are considerably lower than sanitary sewer influent criteria. The POTW has

indicated that the plant could handle the proposed discharge (PRC 1996b). The Navy would have to

obtain a discharge permit from the POTW.

5.2.2 Bffectiveness

Alternative 2 should provide an effective barrier to contaminant migration into San Francisco Bay.

By insalling a relatively impermeable sheet piling barrier into Bay Muds and extrading groundwater,

an inward gradient toward the landfill should be easily maintained. The sheet piling barrier would

prevent large amounts of San Francisco Bay wat€r from being pumped and treated, thereby

minimizing costs. In addition, the sheet piling barrier combined with groundwater extraction should

reduce contaminant migration into the bay. Therefore, Alternative 2 should provide overall protection

of human health and the environment and reduce toxicity, mobility, and volume through treatment.

Several location-specific ARARs may apply to Alternative 2. The location of the containment wall

and groundwater collection system is close to a potential wetland (see Figure 7). To comply with

these location-specific ARARs, the Navy would consult with the U.S. Army Corps of Engineers

(wetlands), the U.S. Fish and Wildlife Senice (endangered species), and the California Fish and

Game. Mitigation plans could be developed to comply with these ARARS. The Cdifornia Coastal
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would accept the proposed discharge (PRC 1996b). The Navy would obtain a discharge permit from

the POTW. It is anticipated that Altornative 2 would be acceptable to the state (or other support

agencies) and the community.

52.4 Coet

The total cost for Altemative 2 is $965,100. Tte cost breakdown is as follows.

Esttunated capital cost ($339,300)

Estimatd annual O&M cost ($225,500)

Estinatod dtrcion of rmovd (3 yean)

Material and shipping costs for sheet piling are typically very high. Howevetr, sections are rzusable

and need not be teft in place permanently. In addition, light-weight steel is adequate if no significant

load resistance is required. The following unforeseen conditions during construction could

signifi cantly increase cost:

o Surface soils too soft to support heaw equipment.
o Large boulders, debris or hard rock layers.

ALTERNATWE 3: SLIJRRY WALL, GROUI{DWATER EXTRACTION' SANITARY
SEWER DISCIIARGE

53.f Descrlption

Alternative 3 is similar to Alternative2 excqtthat a slurry wall would be constructed to function as

6a impermeable barrier instead of a sheet piling wall. Similar to Alternative 2, well points and

sanitary sewer discharge are part of Alternative 3.

A SB sturry wall would be constructed under Alternative 3. The slurry wall will be keyed into the

Bay Mud formation 15 feet bgs.

The keyed SB slurry wall combined witb groundwater extraction will contain contaminanb dissolved

in groundwater. The SB slurry wall will require adequate space for mixing the soil and bentonite.

Mixing occurs outside the trench, and is then backfilld into the trench, displacing the slurry. A

o
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remote mixing area should not be required at Site IR-l/21. The soil used in the mixture should

contain between 30 and 4O percent fines. If the native soils do not contain adequate fines, imported

backfill must be acquired for mixing, adding significant cost to construction. It is assumed that

inported baclfill will be needed at Site IR-1121. Tbe trench spoils will be treatd on-site. A soil

treatment pad must be construct€d to handle the soils. Treated soils worlld be used as backfill or

subbase if the landfill is capped later, depending on the levels of contaminants in the treated soils.

Reuse of soils would be evaluated to ensure that unsafe eq)osure to r€maini[g @ntaninimts did mt

evolve. The SB slurry walls must be constructed as one continuous section, and are limitd to areas

where tbe maximum slope along the trench digrrment is about 2 gcnnt or less.

Trench excavation is t1'pically accomplished by any one or combinatioos of the following equipmeot:

a backhoe; track- or nrbber-tired excavator; dragline; clamshell; bucket scraper; rotary drilling

equipment; specialized equipment designed to excavate and backfill simultaneously; or deep soil

mixing auger rigs designed to mix bentonite or sement in sinr. A backhoe is tlpicdly used for

shallow depths such as at Sit€ IR-1/21.

53.2 Effectiveness

Alternative 3 should provide an effective barrier to contaminant migration into San Francisco Bay.

By installing a relatively impermeable SB slurry wdl into Bay Muds and extracting gxoundwater, an

inward gradient toward the landfiIl should be easily maintained. The SB slurry walt barrier would

prevent large amounts of San Francisco Bay water from being pumped and treated, thereby

minimiziag costs. In addition, the SB slurry wall barier combined with groundwater extraction

should limit contaminant migration into the bay. Therefore, Alternative 3 should provide overall

protection of human hedth and the environment and reduce toxicity, mobility, and volume through

treatmeot. An SB slurry wall and a groundwater extraction syslem sbould provide bo& long- and

short-term effectiveness. Slurry walls have been guaranteed to last 20 tD 40 years. However,

hydrologic (seasonal or tidal) fluc'tuation in tbe water table can cause excessive desiccation, which can

significantly increase the porosity of the wall. Tidat influence has been obsen ed in a zone along the

margin of the bay ranging in width from 200 to 600 feet.

Several location-specific ARARs may apply to Alternative 3. The location of the containment wall

and groundwater collection system is close to a potentid w*land (see Figure 7). To comply with

these location-specific ARARs, the Navy would consult with the U.S. Army Corps of Engineers
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(wetlands), the U.S. Fish and Wildlife Senrice (endangered species), and the California Fish and

Game. Mitigation plans could be developed to comply with these ARARs. The California Coastal

Act of 1976 would not be an ARAR for Alternative 3 because no discharges would occur to the

coastal zone. BAAQMD Regulation 8, Rule 40 is a potEntial ARAR for this alternative because soil

piles are expected to be generatod during trenching. Soil pile tremeff would comply with this

ARAR. The only action-specific ARAR for Alternative 3 b compliance with hazardous wasto

requirements (CCR, TitleZL, Division 4.5). All wast+like materials will be characterized and

managed appropriately. The groundwater ie not expected to exoeed toxicity chsract€risdc lertels basod

on maximum groundwater conc€ntrdbns and current stanrbry levels; therefore, hazardous waste

requiremenu are Dot ARARs for nanaging groundwater. Soils generced during construction

activities may exceed toxicity characteristic levels. If so, they will be managed as hazardous waste if

they are removed from the constnrction area. Specifically, the material would be placed in

containers, labeled, and manifested for disposal. In addition, all land disposal restrictions will be

complied with. Soils excavated to check for utilities and immediately backfilled will not be

considered waste-like and will not be sampled. Alternative 3 would comply with identified ARARS.

During constmction, there is potential for exposure to subsurface contamination. However,

construction workers can use personal protective equipment (PPE) to minimize these hazards.

533 Imple.mentability

An SB slurry wall and well points should be both technically and administatively implementable.

SB slurry wall construction is a proven technology and services and materials should be readily

available. However, improper coDstruction techniques or adverse physical and chemicd processes

can affect the integrity of the wall. For example, SB slurry walls have performed poorly in the

presence of high concentrations of electrolytes, such as sodium, calcium, and heavy metals in the

gtoundwater. Therefore, implementing a slurry wall will require gloundwater contaminant

compatibility testing and post-constnrc{ion materials and effectiveness testing. In addition, slurry wall

cons8uction requires large amounts of relatively clean water and oFsite soil if native soils are not

suitable. It is anticipated that Alternative 3 would be acceptable to the state (or other support agency)

and the community.
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53,4 Cost

The total cost for Alternative 3 is $896,100. The cost breakdown is as follows.

Estimated capital cost ($270,300)

Estimated annual o&M cost ($225,500)

Estinatod duration of removal (3 years)

The following unforeseen conditions during @nstructbn could significantly increase cost:

Surface soils oo soft to support heavy equipment.

Trench collapse due to a sudden rise in gf,oundwater levels close to the surface.

Trench wall collapse due to unstable or uncompacted soil profile.

Excavation of large boulders or hard rock layers.

Sudden slurry losses due to encounters with gravel lenses, subsurface pipe conduits, or
subsurface debris or refuse piles.

ALTERNATTVE 4: BIOPOLYMER SLURRY TRENCH' GROUNDWATER
EXTRACTTON, SANIT'ARY SBWER, DISCHARGE

5.4.1 Description

Alternative 4 includes constnrction of a biopolymer slurry trench followed by grodndwater extraction

from a gravel-backfilled trench and disposal in the sanitary sewer. BP slurry wall constnrction

requiros blind excavation of a trench through a BP slurry. After excavation, interconnected

containment panels can then be lowered through the slurry to the required depth, and permeable

gravel backfill addd upgradient of the containment panels, displacing some slurry. The remaining

slurry within the backfill can be biodegraded with specific 'breaking' agents which are circulated

through the permeable trench gravel during development to remove all remaining biopolymer slurry

and to remove fines within the gravel baclfill. The resulting gravel-bactfilled interceptor trench

would be approximately 6(X) feet long and 15 feet deep.
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Before backfilling, a perforated pipe would be laid along the trench botom. The pipe would be

sloped toward three sumps. The three sumps would be e4uipped with riser pipes and pumps to

remove groundwater. This trench would generally funstion similu'to a continuous line of extraction

wells or well points. It would sreate a continuous zone of depression and cause groundwater to flow

toward the trench. The liner installd on the downgradient side of the trench would restrict inflow

from the bay side of the trench. This technique would minimize the flow of clean water, thereby

minimiziag water treatment requirements. The liner must be keyod into the lowlermeabiltty Bay

Mud formation located at approximately 15 feef bgs to that groundwater would mt travel underneath

the downgradient barrier material.

5.4.2 Effectiveness

Alternative 4 should have similar effectiveness compared to Alternatives 2 and 3. See Sections 5.2.2

and 5.3.2 for a discussion of the effectiveness of Alternatives 2 and 3.

5.43 Implementability

BP slurry wall construction is a proven technology and services and materials should be readily

available. Bay Muds are located approximately 15 feer bgs and it should not be difficult to key the

impermeable panels into this aquitard. However, there is potentid for excessive slurry loss through

the sand and gravel lenses identified in Site IR-l/21 borelogs. Excessive slurry loss can drastically

affect implementability, as trench excavation and subsequent panel installation becomes difficult and

costly. If slurry loss is apparent, BP slurry wall corstruction can be augmented with sheet piling to

facilitate tench excavation and panel installation. This augmentation increases costs sigpificantly.

5.4.4 Cost

The total cost for Alternative 4 is $1,008,800. The cost breakdown is as follows.

Estimated cryital cost ($383,000)

Estimated annual o&M cost ($225,500)

Estimated duration of removal (3 years)
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The following unforeseen conditions during construction could significantly increase cost:

Surface soils too soft to support heavy equipment.

Trenc.h collapse due to a sudden rise in groundwater levels close to the surface.

Trench wall collapse due to unstable or uncompacted soil profile.

Excavation oflargo boulders or bard rock layers.

Sudden slurry losses due to encounters with gfavel lenses, subsurface ptpe conduits, or
subsurhce debris or tefuse piles.

6.0 COMPARATTYE ANALY$S OF REMOVAL AEIION ALIENNATTT/ES

In this section, the alternatives analyzed in Section 5.0 are compared to evaluate the relative

performance of each alternative in relation !o each of the criteria. The criteria used in this

comparison are the same as in Section 5.0, namely, effectiveness, implementability, and cost.

Table 11 summarizps the comparative analysis and ranks the alternatives.

6.1 ETTECTTVENESS OF ALTERNATTVES

Alternatives 2, 3, and 4 are expected to meet the RAOs similarly, provide protection of human health

and the environment, and comply with identified ARARS. Differences are not significant.

Alternative 2 would be the most durable of the three. The effectiveness of Alternative 3 could be

influencd by tidal effects. Alternative 4 should provide the most effective and efficient means to

collect contaminated groundwater. However, the three alternatives sbould all effectively prevent

contaminated groundwater from migr*ing ino San Francisco Bay. Altematives 2, 3, and 4 are

ranked above Alternative l, which would not me€t RAOs if contamination is widespread.

62 IMPLEDTENTABILIIY OFALTERNATWES

The no action alternative would be the easist to implement technically; however, this alternative

would probably not be ae*,qtable to the state or community. Thereforg it would be difficult to

implement administratively. Differences in implementability among the three containment alternatives

arise because of the observed lithology at Site IR-1/21. Borelogs indicate that there are thick intervds

of permeable sand and gravel sediments in the artificial fill aquifer. Therefore, there is a high
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TABLE 1T

HI.JNTERS POINT ANNEX SITE IR-I/21 EE/CA
COMPARISON OF REMOVAL ACTION ALTERNATIVES

i*itffii*,:*::.:llli i i t l trt i :11::i ! i :: i : i  ! !! i i i i i i i : t! i i :

iiAl tlfe..*:..'

Overall hotection of Human Health and the Environment 5 1 2 I

Compliance with ARARs 5 I 2 I

l,ong-term Effectiveness 5 I 4 2

Reduction of Toxicity, Mobility, Volume 5 I I I

Short-term Effectiveness 5 I 2 2

Implementability I I 2 3

Cost I 2 I 2

State and Community Acceptance 5 I I I

Sum 32 9 l5 t3

Overall Rating 4 I 3 2

Ranking Scale:

I Meets Criteria Best
5 Meets Criteria Least
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potentiat for slurry loss during construction of both Alternatives 3 and 4. Slurry loss during

construction can result in frequent trench collapse, making excavation extremely difificult.

Conversely, the lithology observed near the shoreline at Site IR-121 is favorable for implementing

Alternative 2. She* pile can easily be installd through sand and gravel' Therefore, based on the

subsurface lithology, Alternative 2 $ould be the easiest containment dternative to implement at

Site IR-1/21.

As stated oarlier, additiond CPT and HP activities are proposod for the southeast portion of

Site IR-1/21. HP groundwater samples are proposed to determine n&ether the PCB, PAH, and zinc

contamination is widespread and whether the contaminirnts are nigrating througltout the area rnd

toward the bay. In addition, CPTs will be conducted along the trench alignment to mre acctuately

locate tbe Qbm/Qaf interface and to confirm that lithology is favorable for driving sheet pile.

Therefore, when results from the abovedescribed field work are available, conclusions presented in

this EE|CA should be revisited.

COST OF ALTERNATTVES

Table 12 shows the relative cost of each alternative. Appendix F provides detailed cost estimates.

There are no costs associated with Alternative l. Costs are similar for the three containment

alternatives. Alternative 3 has the lowest cost, followed by Alternative2. Construction of

Alternative 4 is expected to have the highest cost. These cost estimates assume that the alternatives

are implementable. However, if difFculties arise during implementation, the costs will significantly

increase.

?.0 RECOMMEI\DH) REIVIOVAL ACTION ALTERNATTT/E

The EE/CA was performod in accordance with current EPA guidance documents for a non-time

ctitical removal and action under CERCLA (EPA 1988, 1993). The purpose of the EE/CA was to

identify and analyze dternative removal actions to address Site IR-1/21 grouodwater contamination at

HPS. Four alternatives were identified, evaluated, and ranked:

Alternative l: No Action

Alternative 2: Containment with Sheet Piling, Groundwater Extraction with Well Points,
Discharge to the Saniury Sewer

|5F(I)E([IB\l{ron\l-2f tLHXn 2t S\ito



TABLE 12

HI,'NTERS FOINT ANNEX SITE IR.1/2I EE/CA
COST ESTIMATE SI'MMARY FOR SELECTS) ALTERNATTVES

Notes:

Total costs include capital costs and present value of 3 year O&M costs.
Present worth calculated based on a 4 percent discount rate.
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APPEI\DIX B

WATER-LEVEL ELEVATION CONTOI.'R MAPS
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APPENDTX D

SITE IR-1/21 GROT'NDWATER DATA IN WELIS NEAR TIIE BAY
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I
I Sito lR-1121 Groundwrt3r Data from Monitorlng Wllls Near the Bay

-I 
Aguifer Sample Chemlcal

_Gation Sreen Depth Date Paramcter Rcsult eual Units
I  

- - - = - -  - - = - - - = -  3 - t - - E  - - - G : - E - - - = - - - : - - - ! - - -  : t - : - -  G - - -  - - -

t lR01Mw43A 5.0 - 22.s 22-Mar-91 1,1-D|CHLOROETHANE la A uc/L
n0rMw43A 5.0-22.s 22-Mar-91 l,3-DtcHLoRoBENzENE 13 Js uc/L

I lF01Mw43A 5.0'22.5 o$.lan-92 !3-DICHLOROBENZENE o A UGA
I lR01Mw43A 5.0 - 22.5 t&Aug-92 l,s€tcHLoRoBENzENE E A uG/L- lR01Mwl3As.0-22.5 t&Aug-92 1,3-DtcHLoRoBENzENE 7 A uci/L

lR01Mw43A s.0 - 22.s 22-Mar-91 lt-DtcHLoRoBENzENE 1o Js uG/L
I lRotMw4SA 5.0-22.5 O9..Jen-92 ',4-DCHLOnOBENZENE E A tGA
t lnolMwl€ 4.0-17.0 t6.Jan-92 r..t-DtcHLoRoBENzENE s A uGA

lR0lMW€ 4.0-17.0 oGJut-92 i,4-DtcHLoRoBENzENE 7 A *IJGA
- lR0lMwl€ 4.0'17.0 06rJul-92 l,4-DtcHLoRoBENzENE ? A tfG/L
I lR01Mw43A5.o-22.5 1&Aug-92 I,4O|CHLOROBENZENE rg A UGA
I lR01Mw43A5.o-22.5 1&Au9-92 l,4-DtcHLoRoBENzENE 11 A uGA

fR0'lMWl€ 4.A-17.O 24-Aug-92 1,aO|CHLOROBEi{ZENE 7 A tGA
I fR01Mw43A 5.0 - 22.5 *-Mar-91 2,4-DtMETHyttHENoL ig Js uG/L
I fR01Mw43A s'0'22.5 o9.Jan-92 2,4-DIMETHYLPHENOL I A uG/Lr n01Mw43A 5.0 - 22.5 22-Mrr-91 2-METHYLNAPHTHALENE 4.2 J5 uG/L

|R01MW43A 5.0 - 22.5 09.JEn-92 Z-METHYLNAPHTHALENE I A uc/L
I tRolMw4sA 5.0 - 22.5 18-Aug-e2 2-METHYLNAPHTHALENE 4 J7 UG/L
t fR01Mw43A 5.0-22.5 18-Aug-92 2-METHYLNAPHTHALENE 4 JT uc/L

|R01MW43A 5.0-22.5 22-Mar-9't Z.METHYLPHENOL 2.7 JS UG/L
I fR01Mw43A 5.0-22.5 z2-Mar-91 4€HLoRo-g-METHyLpHENoL .t4 J5 uc/L
I lR01Mw44A 4.0 - 8.0 25-Mar-91 4-METHYL-2-PENTANONE 9.8 A uG/L
- fR01Mw43A 5.0-22.5 ogdan-g2 4-METHYLPHENOL 1t A uc/L

fR01MW43A s.O-22,5 t8-Aug-92 4-METHYLPHENOL 5 A UG/L
lrr'awcA 5.0.22,s 18-Aug.92 4.METHvLPHENoL 7 A uG/L
ItlMW44A 4.0 - 8.0 20.Au9.92 ACETONE AB A Uc/L-W1MW44A 4.0.8.0 20.Aug-92 ACETONE 35 A UG/L

lR01MWl.8 2.0'12.0 21.Au9.92 ACETONE 66 A Uc/L
I fRo1MW43A s.O - 22.s 22.Mar-e1 AROCLOR.126O 37 A Uc/L
I lR01Mw44A 4.0 - 8,0 25-Mar-91 AROCLOR.1260 94 A UG/L

|B01MW44A 4,0.8.0 25-Mar-91 ABOCLOR-1260 ?O Jg UG/L
I lROlMWl-3 4.0-17.0 16a,an-s2 AROCLOR-1260 11 A UG/L
I fR01MWl.3 4.o-17.O t6Jan.s2 AROCLOR-1260 2.7 A UG/L
- |R01MW44A 4.0 - 8.0 2O.Jan-92 AROCLOR-1260 7.1 A UG/L

|R01MW44A 4.0 - 8.0 20.Jan.92 AROCLOB-1260 19 A UG/L
I lR01MWl.3 4.0.17.0 O6"Jul-92 AROCLOR.1260 i4 A Uc/L
I tRo1MWl.3 4.0 - 17.0 o6"Jut-92 AROCLOR-1260 6.2 A UG/L

|R01MW43A 5.0.22.s t&Aug-92 AROCLOR-1260 92 Jg UG/L
- lRolMw44A 4.0 - 8.0 2GAug-92 AROCLOR.1260 19 A UG/L
f nolMwl-3 4.o-17.o 24-Aug.92 AROCLOR-1260 1t A Uc/L
I lR01Mw43A5.0-22.s 22-Mar-91 BENZENE Z A . UGA

fB01MW38A 7.0.20.0 o7.May-91 BENZENE 44 A Uc/L
I |R01MW43A s.0 - 22.5 OgJan-92 BENZENE 9 A UG/L
I lR01MWl.3 4.0.17.0 16Jan.92 BENZENE 6 A Uc/Lr fR01MW48A 5.0.18.0 ?l.Jan-92 BENZENE g A Uc/L

fRolMW4sA 5.0. 18,0 22:Jan-9t2 BENZENE s A t c/L
I tRoiMwr€ 4.0..t7.0 o6.Jut€2 BENZENE s A tcA
t rRolMWr-3 4.0-17.0 O6Jut.92 BENZENE 5 A UG/L

IRO1MW4EA 5.0 - 18.0 O9JUI.92 BENZENE 3 A UGA
I n0rMW43A 5.0 - 24.5 l&Aug.92 BENZENE 12 A UG/L
I |R01MW43A 5.0-22.5 1B.Aug.92 BENZENE 14 A UG/L
ILtBQlMwssA 7.0.20.0 1&Aug-92 BENZENE 1 A UG/L
fruwesA s.o - 18.0 t9-Aug.92 BENZENE 4 A uc/L

iflltuwt.s 4.o-17.o 24-Aus-e2 BEMENE e A UG/L
I

r

I



t
Sile lR.1l21 Groundwater Data from Monllorlng Wclla Ncar the Bay

Aquiler Sample

3::- ::"i:::=:::*__
fR01MW-3 4.O- 17.O O6.Jul-92
lROlMW-g 4.0 - 17.0 06.Ju1.92
nOrMW€ 4.0 - l7.o 24.Au9.92
AOlMWl€ 4.O - 17.0 O6rlul-92
fR0lMW€ a.O - 17.O O6rful-92
lR0tMW€ rl.0- 17.O 24-Au9-92
lROlMWl-3 4.0 - 17.0 06rjul-92
lROlMWl€ a.O - 17.O OGrJuF92
filolMwl€ 4.0 - 17.0 24dug-92
fR0lMW-3 40- 17.0 24-Aug-92
|RO1MW43A5.O.22.5 Oglfan€z
AOIMW4EA 5.0 - lE.O 22rjan-92
n0rMW43A5.O-225 22-Mer€1
lF01MW44A 4.O - 8.0 25-Mar-9'l
lROlMWl-7 3.0 - 13.0 21rjan-92
lROlMW-B 2.0 -'12.0 21-Aug-92
|R01MW44A 4.O - 8.0 25-Mar91
|R01MW44A 4.0 - 8.0 25-Mar-91
lROlMWl-3 4.0 - 17.0 16rlan-92
fBOlMWI-B 2.O-12.O 274an-92
fR01MW1-3 4.O - 17.o O6-JuF92
lROlMWl-3 4.0 - 17.0 06.Jul-92
lR01MW43A s.o - 22.5 18-Aug-92
fB01MW43A 5.O -22.5 18-Aug.92
|R01MW44A 4.0 - 8.0 2GAug-92
|R01MW44A 4.0 - 8.0 2sAug-92
lROlMWl-g 4.o - 17.O 24-Aug-92
IR01MW43A 5.0 - 22.s 22-Mar-91
lR01MW43A 5.O - 22,5 22-Mar-91
fROlMWf-g 4.O - 17.O 06{ul-92
fROlMWf-3 4.0 - 17.O O6.Jul-92
lR01MW43A 5.0 - 22.5 l8-Aug.92
lR01MW44A 4.0 - E.O 2GAug.92
fFOlMWf-3 4.0 - 17.0 24-Aug-92
lR01MW44A 4.0 - 8.0 2GAug-92
|B01MW44A 4.0 - 8.0 25-Mar-91
|R01MW43A 5.0 - 22.5 O9Jan-92
lR01MW43A 5,O - 22.5 18-Aug.92
lR01MW43A 5.0 - 22.5 18-Aug.92
lR01MW43A 5.0 - 22.5 22-Mar-91
lR01MW-3 4.0 - 17.0 06.Ju1.92
fR0lMWl€ 4.0 - 17.O O6.Jul-92
lR0lMW-g 4.0 - 17.0 24-Aug-92
lROlMWf-g 4.O-17.0 06Jul-92
fF0lMWl-g 4,0 - 17.0 24-Aug.92
lR01MW43A 5,0 - 22.5 09.Jan-92
lR0lMWl-3 4.0 - 17.0 24-Aug.92
nOrMW43A 5.0 - 22.5 22-Mar-91
lROlMWl-7 3.0 - 13.0 21.Jan-92
fR01MW43A 5.O -22.5 22-Mar-91
|B01MW44A 4.0 - 8.0 25-Mar-9'l
lR01MW44A 4.0 - E.0 25-Mar-91
lR01MW43A 5.0 - 22.5 OOJan-92
lR01MW44A 4.0 - 8,0 2O..1an.92

Chcmical
Parameter
- E  -  -  -  -  - a  -  - l  - l  3 - - -  -  - -  f -

BENZO(A)ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)ANTFTRACENE
BENzO(A)PYRENE
BENzO(A)PYRENE
BENZO(A)PYRENE
BENzO(B)FLrrORANrltENE
BENZO(B)FLTJOMNTHENE
BENZO (BIFLTTORANTHENE
BENZO(c,H,t)PERYLENE
BENZOIC ACID
BENZOICAC]D
Brs(2€THYTITEXYL)PHIHAIITE
BI S(2.ETHYL}IEXYL)PHTHAITTE
CAFBON DISULFIDE
CARBON DISULFIDE
CHLOROBENZENE
CHLOROBENZENE
CHLOROBENZENE
CHLOROBENZENE
CFILOROBENZENE
CHLOROBENZENE
CHLOROBENZENE
CHLOROBENZENE
CHLOROBENZENE
CHLOROBENZENE
CHLOROBENZENE
CHLOROETHANE
CHRYSENE
CHRYSENE
CHRYSENE
CHRYSENE
CHRYSENE
CHRYSENE
DI.N.OCWLPHTHAI..ATE
ETHYLBENZENE
ETHYLBENZENE
ETHYLSENZENE
ETHYLBENZENE
FLUOMNTHENE
FLUORANTHENE
FLUORANTHENE
FLUORANTHENE
FLUORENE
FLUORENE
FLUORIDE
TNDENO (1,2,3€D)P\fRENE
METHYLENE CHLORIDE
METHYLENE CHLORIDE
NAPHTHALENE
NAPHTHALENE
NAPHTHALENE
NAPHTHALENE
NAPHTHALENE

Rcrull Qual UnltE
- f c l : -  - - - -  - - -

I
t
t

I
I
I
I
I
I

2
3
5
2
2
3
3
3

, G

3
5
5

tlt
. 2.5

I
1
2

1.4
1 1
2

1 2
E
2
2
1
2

1 3
t 0
to
2
3
3
3
5
3

1,2
1 0
4
4

3.4
6
0

t3
2
3

0.73
3

1.8
2

4.9
6.3
6.2
1 4
5

A t,G/L
A UGA
A UGA.
A I.EA
A UGA
A T'G/L
A UG&
A UGA
A r.rc/L
A UG&
A T'G/L
A t,GA
J5 t'GA
A UGA
A UGA
A UGA
A UG/L
A UGiL
A UG/L
A UG/L
A UG/L
A UG/L
A UG/L
A UG/L
A UG/L
A UG/L
A UG/L
A UG/L
J5 UG/L
A UG/L
A UG/L
A UG/L
A UG/L
A UG/L
A UG/L
A UG/L
A UG/L
A UG/L
A UG/L
J5 UG/L
A UG/L
A UG/L
A UG/L
A UG/L
A UG/L
A MG/L
A UG/L
A UG/L
A I.'G/L
J5 UG/L
A UG/L
A UGA
A UG/L
A I,,,G/L

ot
I
t
I
I
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Stle lR-1/21 Groundwater Data fron Monitorlng Wclts Nearthe Bay

Aguiler Sample
Srcen Depth Date

Chemical
Parameter Reeult Oual Unlls
- : * E I 3 : t - E : 3 G 8 3 : - - - = 3 =  f - t - - -  r - - 3  - - t

- ! t l E -  - G - - - = = -

|R01MW48A 5.0 - 18.0 22rJan-92
22rlan-92
06rlul.92

1&AugFgz
tSAug-92
2OAug-92
2GAug-92
22-Oct 90
SGOcl-90

O7*lay-9'l
22-Mar-91
O6.Jul-92

1&Au9-92
22-Mar-91
25-Mar-91
25-Mar-91
O9rJan-92
'l6Jan-92

2orfan-92

A UG/L
A t,GA
A T'GA
A iIGIL
A MGA
J5 t'G/L
A t,GA
A t,GA
J5 UGA
A UG/L

lR01MW48A 5.0. r8.0

I lRolMW€ 4.0- 17.0
t lR01Mw43A 5.0-22.5
I tRotvlw4gA s.0.22.s

fR01MW44A 4.0. E.0

I lRolMWl4A 4.0 - 8.0
r lR01Mwr.7 3.0 - 13.0

lB01MW48A 5.0 - 18.0
lR01MW38A 7.0 - 20.0

I nolMw4sA s.o-2a.5
I IROIMW€ 4.0-17.0

|R01MW03A 5.0.22.5
.l tR01MW43A 5.0-22.5
I lR01Mw44A 4.0.8.0
- |R01MW44A 4.0-8.0

lF01MW43A 5.0 - 22.5

I rR01MWr.3 4.0 -  17.0

I rRO1MW44A 4.0 - 8.0
rFolMW43A 5.0.22.5
fR01MW43A 5.O.22.5

I rRorMw44A 4.0 - E.o
I fROlMWl-3 4.0 - 17.O

lR01MW43A 5.O -225
dRo1MWa3A 5.0-22.5
tr1Mwt-3 4.0- 17.0
lOttr lWt-s 4,0.17.0

fRolMWt-s 4.0.17.O

I rB01MW44A 4.0 - 8.0

I fBolMWt-3 4.O - 17.0
fR01MW43A 5.O.22.5

_ lR01Mw43A 5.0 - 22.5
r |R01MW|.7 3.0 - 13.0
I rRo1Mw43A s.o-22.s

lR01MW43A 5.0,22.5

I lR01Mw44A 4.0 - 8.0
I lR01MW44A 4.0 - 8.0

lR01MW43A 5.0 - 22,5
lR01MW44A 4.0 - 8.0

I tRolMw44A 4.0 - 8.0
I tROlMWssA 7.0 - 20.0

lR01MW43A 5.0-22.5

t lRolMWr€ 4.0 - 17.0
I |R01MW38A 7.0.20.0
r lR01Mw44A 4,0 - 8.0

lRo1MW48A 5.O.18.O
I |R01MW48A s.0.18.0
I rnolMw4EA s.o - tE.o

lR01MW43A 5.0.22.s
lR01MW43A 5.0-22.5-

r F01MW38A 7.O-20.O
I fRolMw43A 5,0-22.5

-1MW44A 4.0 - 8.0
IIIMW4SA 5.0'22.5
I -

I

-

I

NAPI{THALENE C
NAPHTHAIENE 7
NAPHTHALENE A
NAPHTHALENE 8
NAPHTHALENE E
NAPHTHALENE 7
NAPHT}IALENE 7
OHTTIOPHOSPHATE AS P 5.4
OFTHOPHOSPHATE AS P O,72
ORTHOPHOSPHATE AS P O.32
PHENANTTIFENE 1
PHENAI{TTIFENE 2
PHENANfiHENE 3
PHENOL 37
PHENOL 5.5
PHENOL 5
PHENOL 60
PHENOL 6
PHENOL 7
PHENOL 50
PHENOL 41
PHENOL 10
PHENOL 2
PHOSPHATE O.14
PYRENE 3.4
PYRENE 4
PYRENE 4
PYRENE tO
TETRACHLOROETHENE 1.5
TETRACHLOROETHENE 1
TOLUENE 1.6
TOLUENE 6
TOLUENE 2
TOLUENE 5
TOLUENE 4
TOTAL OISSOLVED SOLIDS 748
TOTAL DISSOLVED SOUOS 1390
TPH-DIESEL 22cF
TPH-DIESEL 910
TPH.DIESEL .IOOO

TPH.DIESEL 780
TPH.DIESEL 52OO
TPH. TRACTABLEUNKNOWNHYDROC 4OOO
TPH.EXTRACTABLEUNKNOWNHYDROC 310
TPH.EXTRACTABLE UNKNOWN HYDROC O.E4
TPH.EXTRACTABLET'NKNOWNHYDROC 1.9
TPH.EXTRACTABLEUNKNOWNHYDROC I.4
TPH.EXTRACTAtsI-EUNKNOWNHYDROC 1.4
TPH.EXTMCTABLE I'NKNOWN HYOROC 5.8
TPH.EXTMCTABLE UNKNOWN HYDROC 5.7
TPH.EXTRACTABLE UNKNOWN HYDROC 0.89
TPH€ASOLINE 11OO
TRICHLOROETHENE 1.1
XYLENE CTOTAL) 41

A t,GA
A UGA
A I.|GA
A I'GA
A UG/L

. l&Aug-92
18-Aug-92
2&Au9-92
24-Aug-92
09.Jan-92
22-Mar-91
06rJul.92
06{ul-92

24-Aug-92
25-Mar-91
06{ul-92

22-Mar-91
Og.Jan-92
lGJul-92

1&Aug-92
1&Aug-92
25-Mar-91
2GAug-92
22-Mar-91
25-Mar-91
25-Mar-91
07-May-91
O9.lan-92
16rjan-92
16.Jan-92
2OrJan-92
22.ian-92
22rJan-92
Og.Jul-92

18-Aug-92
l8-Aug-92
1E-Aug-g2
09"Jan-92
25-Mar-91
22-Mar-91

I.'GlL
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UGA
MGA
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
I'G/L
UGA
UGA
MG/L
MG/L "

UG/L
UGA
UG/L
UG/L
UG/L
UGIL
UG/L
MG/L
MGiL
ilG/L
MGA
MG/L
MG/L
MG/L
UG/L
UG/L
UG/L

A
A
A
A
A
A
A
A
A
J5
A
A
A
A
A
A
A
A
A
A
J5
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A



Site |R.f l2l Groundwater DEta from Monltoring Wclle Noarthe Bay

Aquifer Sampte
Location Sreen Depth Date

Chemical
Parameter
:  =  a  -  f = - t  =  - -  G A  - - G  - - - ! : a

XYLENE FOTAL)
XYLENE OOTru
XYTENE (TOTAL)
)OrLENE OOTAL)
)0rLENE OOTAL)

ALI'MINUM
ANTIMONY
ANNMONY
AT.ITIMONY
ARSENIC
ARSENIC
ARSENIC
ARSENIC
ABSENIC
ARSENIC
ARSENIC
ARSENIC
BARIUM
BARIUM
BARIUM
BARIUM
BARIUM
BARIUM
BARIUM
BARIUM
BARIUM
BARIUM
BARIUM
BARIUM
BARIUM
BARIUM
BARIUM
BERYLUUM
BERYLUUM
BERYLLIUM
tsERYLUUM
BERYLUUM
CALCIUM
CALCIUM
CALCIUM
CALCIUM
CALCIUM
CALCIUM
CALCIUM
CALCIUM
CALCIUM
CALCIUM
CALCIUM
CALCIUM
CALCIUM
CALCIUM
CALCIUM
CHLORIDE

E E - - - -  - G A = E - E =

lRorMw43A 5.0.22.5
lnolMWt-8 2.0.12.0
|R01MW43A 5.0 - 22.5
lR01MW43A 5.0- 22.s
norMw€ 4.0- 17.0

lRolMW48A 5.0. 18.0
|R01MW48A 5.0 - t8.O
lRorMw43A 5.0 - 22.5
fRolMW-3 1.O-17.O
lFolMW-7 3.0 - 13.0
lRorMW-7 3.0.13.0
lRorMW€ 4.0 - 17.0
lRorMw43A 5.0.22.5
lR01MW|4A 4.0.8.0
|R01MW48A 5.0 - 18.0
lR01MW48A 5.0. 18.0
lB01MWr.8 2.0. ' t2 .0
lR01MW48A 5.0 - 18.0
|R01MW48A 5.0- 18.0
|R01MW48A 5.0 - 18.0
lB0lMWr€ 4.O - 17.O
tRolMWt-3 4.0 - 17.0
lR01MW43A 5.0 - 22.s
fR01MW38A 7.O.20.0
tRolMWt-7 3.0 - 13.0
lnolMWt-7 3.0 - 13.0
lB01MW43A 5.0.22.s
fR01MW38A 7.O -20.0
lRolMw44A 4.0 - 8.0
lR01MW44A 4.0 - 8.0
lR01MW44A 4.0. E.0
lRolMWt-8 2,0 - 12.0
fRolMwt-7 3.0 - 13.0
lRolMWl-6 2.O - 12.O
lRo1MW38A 7.0 - 20.0
lR01MW44A 4.0 - 8.0
lR01MW44A 4.0 - 8.0
fRolMWf-8 2.O - 12.O
lB0lMWt-7 3.0.13,0
lR01MWt.7 3.0. 13.0
lR01MW38A 7.0-20.0
fRo'f Mw43A 5.O -22.5
lR01MW48A 5.0 - 18.0
|R01MW48A 5,0 - 18.0
lRolMW38A 7.0 - 20.0
|R01MW46A 5.0 - 1E.0
lR01MW43A 5.0 - 22.5
lR01MW44A 4.0 - E.0
tRorMw44A 4.0 - 8.0
lR01MW44A 4.0 - 8.0
fRolMWt-3 4.O -'t7.O
lR01MWt.s 4.0 - 17.0
fR01MWf.8 2.0 - 12.O

- ! - - - -

o6lan-92
274an-92
18-Aug-92
t&Aug-92
2+Aug€2

3O-Oct 90
22rjan-92
22-Mar€'l
23€ai-go
2lrfrn-92
22-Oel-go
16{an-92
22-Mar-91
20Jan-92
22.Jan-92
22-Jan-92
27.Jan-92
22.Jan-92
22-Jan-92
30-Oct-90
23-Ool-90
16rJan-92
09Jan-92
16rJan-92
22-Oct 90
21rjan-92
22-Mar-91
O7-May-91
2Orjan-92
25-Mar-91
25-Mar-91
27-Jan-92
2'lrjan-92
274an-92

07-May-91
25-Mar-91
25-Mar-91
27.Jan-92
2lrlan-92
22-Oct-90
1$Jan-92
22-Mar-91
22{an-92
22.Jan-92
07-May-9'l
3GOct-90
09Jan-92
25-Mar-91
25-Mar-91
2OrJan-92
23-Ocl-90
l6aJan-92
27.lan-92

Resuh Qual Units
- - E - - -  - - E -  = = =

160
4

170
t40

2

UG/L
UG/L
UGA
UGA
UG/L

lG JTs UGA
38.6 A UGA
27.1 A UG/L
22.8 J' UG|/L
22.5 A UG/L
18.4 Jr3 UG/L
72 A UGA
3.2 A UGIL

3 A UG/L
2.5 A UGA
1.8 A UG/L
1.8 J3 UG/L

1880 A UG/L
1E2O A UG/L
1300 J'35 UG/L
789 J* UG/L
710 A UG/L
424 A UG/L
375 A UG/L
341 JT2 UG/L
339 A UG/L
263 A UG/L
lEO A UGA
136 A UG/L

97.1 A UG/L
94.6 J4 UG/L
56.8 A t G/L
2.9 A UG/L
2,3 A UG/L

0.43 A UG/L
0.32 A UG/L
0.32 A UG/L

288000 A UG/L
281OOO A UGA
236000 Jr uc/L
149000 A UG/L
14T'ooO A UGA
137000 A UG/L
136000 A UG/L
115000 J4 t G/L
ttSq)o J.5 uc/L
111@0 A UGA
1O5OOO A UGA
101000 A uc/L
92600 A UG/L
71600 J* UG/L
55200 A UG/L
15200 A MG/L

A
A
A
A
A t

t
I
I
I
I

I
I
I
I
I
I



I
I Sit3 lR.1El Groundwater Data from Monitrcrlng Welts Near the Bay
I

I Aquiler Sample Chcmical
lJtocalon Srcen Depth Date Parameter
-
I  - - - = = =  - - r = = = - = = = - - - =  = - - - - - - = - - r - - = = - - - - - _ _

t nolMw-7 g.o-1s.0 22-ocr-90 cHLoRIDE
lRolMWl-7 3.0-13.0 211jan.92 CHLORTDE

I |R01MW48A 5.0 - 18.0 30.Oct-90 CHLORTDE

I fROiMW48A 5.0 - 18.0 22rJen-92 CHLORTDE
! fR01MW48A 5.0- 1E.0 22'Jiarr92 CHLORTDE

1R01MW13A5.0.22.5 22-Mar-91 CHLORIDE

I n0lMW€ 4.0-17.0 23€ct-90 CHLORTDE
I lROlMW.l4A 4.0 - 8.0 20.Jan-92 CHLORTDE
- no1Mw38A 7.O-2O,O O7-trtey-9l CHLORIDE

|ROIMW44A 4.0 - 8.0 25-Mar-91 CHLORIDE
I |BOIMWI4A 4.0 - 8.0 25-Mar-91 CHLORTDE
t nolMwt€ 4.0-17.0 l6Jan-92 CHLORTDE

1R01MW38A7.0.20.0 l6rjan-92 CIILORIDE

I |RO1MWI3A 5.0-22.5 O9rJan.92 CHLORTDE
I lROlMWl-7 3.0-13.0 22-Oct.90 CFIROMIUM
r tRolMwl€ 4.0-17.0 z3ocr-90 cHRoMtuM

lFOlMWl€ 4.0.17.0 16.Jan-92 CHROMTUM

I !R01MW43A 5.0 - 22.5 09.Jan-92 CHROMTUM

I lR01Mw43A 5.0.22.5 22-Mar-91 CHROMTUM
fR01MW38A 7.O-2O.o 07-May.91 CHROMIUM
|R01MW44A 4.0 - 8.0 25.Mar-91 CHROMIUM

I fRolMw4sA s.o-22.5 22-Mar-91 COBALT
I lB01MW44A 4.0 - 8.0 25.Mar-91 COBALT

fROlMWl-g 4.o - 17.0 23-Oct.90 COPPER
rdF0lMWl-3 4.O-17.0 16Jan-92 COPPER
I01MW48A 5.0 - 18.0 22^Jan-92 COPPER
Uotuw+4A 4.0 - B.o 2oalan.92 coppER

|R01MW38A 7.0 - 20.0 07-May-91 CYANIDE
I IR01MW38A 7.O -2O.0 16.Jan.92 CYAN|DE

t lRolMw4sA 5.0.22.5 22-Mar-91 FLUORTDE
lR01MW44A 4.0 - 8.0 25-Mar-91 FLUORIDE
fR01MW38A 7.O -2O.O '16.Jan.92 FLUORTDE

I FO1MW|.3 4.0-'t7.0 16rJan-92 FLUORTDE
I fR0lMWl-s 4.O - 17.O 16.Jan.92 IRON

lR01MWl.3 4.0-17.0 23.Oct-90 IRON

I |R01MW44A 4.0.8.0 20.Jan.92 IRON
I |R01MW44A 4,0 - 8.0 25.Mar'91 IRON
- lRolMW44A 4.0 - 8.0 25-Mar-91 |BON

|R01MW38A 7.O.2O.O 16.Jan-92 IRON

I HO1MW43A 5.0 - 22.5 22-Mar.91 |BON

I |R01MW43A 5.0 - 22.5 O9.Jan.92 IRON
|R01MW38A 7.0 - 20.0 07.May-91 IRON

I lROlMWl-7 3.0-13.0 22€ct.90 IRON

I lROlMWl-7 3.0-13.0 21.Jan.92 IRON
I lR0lMWl-A 2.0.12.0 27rjan.92 IRON

|R01MW48A 5.0 - 18.0 3ooct-90 IRON
I |R01MW48A 5.0 - 18.0 22dan-92 LEAD
I lRo1MW48A 5.0. 18.0 22Jan-92 LEAD- no1MW.7 3.0-13.0 21rlan-92 MAGNES|UM

lR01MWl.8 2.O - 12.O 274an-92 MAGNESIUM

I tRolMWt-7 3,0-13.0 22€cr-90 MAGNESTUM
I -!EO1MWl-s 4.0 - '17.0 23.oct 9o MAGNESIUM
llruwr-s 4,o-12,o 16.Jan-92 MAcNEsuM

-!1MW43A5.0.22.5 Og.Jan-92 MAGNES|UM

I

I

Rosult Qual Unlts
- - : - f :  - - a -  - - G

13400 A MG/L
12100 A trtcA
3440 A MGA
2960 A MG/L
29OO A MG/L
1550 A MG/L
1280 A ncA
g7t A MG/L
287 A - trtcA
208 A MG/L
2O4 A MG/L
590 A MGA
4OO A T,|GA
3{I.7 A MGA
e'.8 Jr3 IJGA
22.9 Ji UG/L
15.5 A UG/L
14,7 A UG/L
13.7 A UG/L
2.9 A UG/L
2,4 A UG/L
9.7 A UG/L
6.6 A UG/L

2't.9 J* UG/L
6.5 A UG/L
3.7 A UG/L
2.2 A UG/L
17 A UG/L

0.022 A MG/L
2 J5 . UG/L
1 A MG/L

0.65 A MG/L
0.6 A MG/L

54OO A UG/L
51OO J* UG/L
3220 A UG/L
2440 A UG/L
2260 A UG&
21EO A UG/L
1460 A UGA
722 A UG/L
412 A UG/L
180 Jr UG/L
147 A UG/L
139 A UG/L
.8 JTs UG/L

1 A UG/L
1 A  U G A

643000 A UG/L
E17@O A UG/L
4sEOOO JT UG/L
314000 Jr uc/L
242000 A Uc/L
2I8@O A UG/L



Sllc lR-1121 Groundwater Data from Monitodng Welle Nearlhe Bay

Aquiler Sample Chemlcal
Locaton Sreen Depth Date Parrmeter Result eual Unlb
I - - - f -  G - E = E = = =  = = - & - t  - - - - - - - = - - - - - - - : E - = - - -  E - - - - -  - - - r  - - -

lRolMW4SA 5.0.22.5 22-Mar-91 MAGNESIUM Z040OO A UG/t
|R01MW38A 7.0 - 20.0 16.Jan-92 MAGNESIUM 153000 A t cA
|R01MW38A7.0-20.0 07.May-91 MAGNESIUM 'tll40OO A UGA
|R01MW48A 5.0 - 18.0 22rlan-92 MAGNESIUM €4E00 A UcA
!R01MW48A 5.0 - 18.0 30,Oct-90 MAGNESTUM E0500 J'5 uc/L
|R01MW48A 5.0 - t8.0 22rlrn-92 MAGNESIUM 7E9OO A t GA
lROtMWl4A 4.0 - E.o 2orlen-92 MAGNESIUM 3:t20O A t c/L
|R01MW44A 4.0 - 4.0 25-Mar-91 MAGNESIUM 27100 A t c/L
lROtMWl4A 4.0 - 8.0 25.Mar-91 MAGNESIUM 25700 A UG/L
|R01MW43A5.0-22.5 22-iiar€1 MANGANESE 1510 A tGA
|R01MW3EA7.0-20.0 l6rjen-9i! MANGANESE t3tt0 A tGA
|R01MW44A 4.0 - 8.0 25.Mar.91 MANGANESE 1040 A UGA
|RO1MW44A 4.0 - 8.0 25*ler-91 UA IGANESE !Ot0 A t cA
|R01MW43A 5.0.22.5 09rlan-92 MANGANESE 874 A t GA
IROIMW3EA 7.0 - 20.0 O7-May.91 MANGANESE E59 A UG/L
|R01MW44A 4.0 - E.0 20rfan-92 MANGANESE 804 A UG/L
lR0lMWl-7 3.0-13.0 22-Oct-90 MANGANESE 080 J. UG/L
lROlMWl-7 3.0-13.0 21.ian-92 MANGANESE 430 A UG/L
fRolMW4sA 5.0 - 18.0 22lan-92 MANGANESE 181 A UG/L
fB01MW48A 5.0 - 18.0 224an-92 MANGANESE 180 A UG/L
|R01MW48A 5.0 - 18,0 3GOct-90 MANGANESE i68 Jts UG/L
fROlMWl-s 4.0-17.0 16Jan-92 MANGANESE 121 A tG/L
fROlMWl-8 2.o-12.o 27Jan-92 MANGANESE 84.6 A UG/L
fR01MWl.3 4.0-17.0 23-Oct-90 MANGANESE 80 Jr UG/L
fROlMWf-8 2.0-12.0 274an-92 MOLYBDENUM 8.8 A Uc/L
fR01MW.3 4.0.17.0 23-Oct-90 NICKEL 74.7 J, Uc/L
|R01MW43A 5.0 . 22.s 22-Mar-91 NICKEL 51.2 A UG/L
lROlMWl-3 4.0-17.0 16.Jan-92 NICKEL 2E.4 A Uc/L
fR01MW43A 5.0-22.5 O9.Jan-92 NICKEL 22.4 Jg UG/L
|RO1MW4EA 5.0 - 18.0 30-Oct-90 PH E.3 A PH
|R01MW48A 5.0 - 18.0 22.Jan-92 PH 7.9 A PH
|R01MW48A 5.0- 18.0 224an-92 PH 7.9 A PH
lROlMWl-7 3,0-13.0 21.Jan-92 PH 7.6 A PH
|R01MW43A 5.0 - 22.5 09rJan-92 PH 7.5 J5 PH
fROlMwl-8 2.o-12.O 27Jan-92 PH 7.5 A PH
fR01MW38A7.0-2O,O 07-May-9'l PH 7.4 A PH
fR01MW44A 4.0 - E.0 20.Jan-92 PH 7.4 A PH
lROlMWl-7 3.0-13.0 22-Oct-90 PH 7.3 J5 PH
lR0lMWl-3 4,0-17.0 16.Jan-92 PH 7.2 A PH
lR0lMWl-3 4.O-'t7.O 23-Oct-90 PH 7.2 J5 PH
fR01MW38A7.0-2O.O 16rJan-92 PH 7.1 A PH
fROlMW-g 4.O-17.O 'l6.Jan-92 PHOSPHATE 0.59 A MG/L
fR01MW38A7.O-2O.O 'l6rlan-92 PHOSPHATE O.38 A MGA
fRO'f MWf-8 2.O - 12.O 27.Jan-92 POTASSIUM 296000 A t G/L
lROlMWl-7 3.0-13.0 21Jan-92 POTASSIUM 260000 A UC/L
lRolMW-7 3.0-13.0 22-Oct-90 POTASSIUM 158ooo Jr UGA
|R01MW43A 5.0 - 22.5 O9.Jan-92 POTASSIUM 83400 A UGA
|R01MW48A s.0 - 18.0 30€ct-90 POTASSIUM 799X, J'5 t G/L
|R01MW43A 5.0 - 22.5 22-Mar-91 POTASSIUM 70700 A UG/L
fR01MW-3 4.o-17.O 23-Oct-90 POTASSIUM 65400 J* UG/L
fR0rMW46A 5,0 - 18.0 224an-92 POTASSIUM 63000 A UG/L
|R01MW48A 5.0 - 18.0 22.Jan-92 POTASSIUM 62800 A UOA
|R01MW-S 4.0-17.0 16Jan-92 POTASSIUM 52900 A UG/L
|ROiMW38A 7,O-2o.O 07-May-91 POTASSIUM 166@ A UG/L



I
f Sn" R.lt2l Groundwater Data from Monitoring Wells Ncar the tsay
-.

f Aquifer Sample Chemical

lllocttion Sreen Dcpth Date Paramcter
I  

- - - r - E  - r = = = = E E - G - - E a  E - E E l E - - - r = - r - a : - g a c e !

- no1Mw38A 7.0 - 20.0 16.Jan.92 POTASS|UM
1R01MW44A4.0.8.0 2GJan-92 POTASSTUM

I |BO1MW.|4A 4.0.8.0 25-Mar.Ot POTASS|UM

I nolMw44A 4.0 - 8.0 25-Mar-91 POTASS|UM
lR01MWl.7 3.0. ls.o Z2€cr.90 SEI€NIUM

I |RO1MW4EA 5.0 - 18.0 22rlan.92 S|L\GR

I fRolMWl€ 2.o.12.o 27ian-92 SOOTUM
I lROlMWl-7 3.0. 13.0 21Jen-92 SOOTUM

fFOlMWl-7 3,0-13.0 22€ci.9o SODttM

I |R01MW48A 5.0 - 18.0 22.tan.€2 SODTUM
I tRolMW48A s.0 - tE.o gGOcr-gO SODTUM
r nolMw4SA 5.0 - lE.O 22..Jan-92 SODTUM

mOrMW4ttA 5.0 - 22.5 O9Jan.92 SODTUM

I nolMw4sA E.o-22.s zz-Mat-s1 sootuM
I lROlMWl-s 4.0 - 17.0 23-Oct 90 SODTUM

|R01MW.3 4.0-17.0 16.Jan-92 SODTUM

I fR01MW38A 7.O.2o.O 07-May-91 SODTUM

I |R01MW38A 7.0 - 20.0 16rJan-92 SODTUM
r |R01MW44A 4.0.8,0 2O.lan-92 SODTUM

lRO1MW44A 4.0 - 8.0 25-Mar-91 SODTUM

I lRo1MW44A 4.0 - 8.0 25-Mar.91 SODIUM

I fROlMwl-B 2.o-12.o Zzalan.gz SULFATE
fRolMW-7 3.0.13.0 214an-92 SULFATE

__1R01MW38A 7.0 - 20.0 t6.Jan-92 SULFATE
I1MW38A 7.0 - 20.0 07-May-91 SULFATE
IDIMWI'7 3.0-13.0 22-Oct-90 SULFATE

-T801MW44A 4.0 - 8.0 25.Mar.91 SULFATE

t lR01MW44A 4.0 - 8,0 25.Mar9't SULFATE

I lR01MW43A 5,0.22.5 22-Mar-91 SULFATE
r lR01Mw44A 4.0 - E.O 2O-Jan-92 SULFATE

1R01MW43A5.0.22.5 09Jan-92 SULFATE
I fRolMWl€ 4.0 - 17.0 23-Ost-90 SULFATE

I tRotMw4BA s.o - 18.0 3o.ocr-90 suLFATE
lF0lMWl€ 4.0 - 17.0 16rjan.92 SULFATE

_ lROlMWl-8 2,0 . 12.0 27{an.92 TOTAL DTSSOLVED SOLTDS

t lR0lMWl-7 3.0- 1s.0 21aJan-92 TOTALDISSOLVEDSOLTDS
I lROlMWl-7 3.0 - 13.0 22-Oc!-90 TOTAL DTSSOLVED SOUDS

lR01Mw48A s.0 - 18.0 so-Ocr.gO TOTAL DTSSOLVED SOLTDS

I fBO'f Mw48A s.0 - 18.0 22.Jan-92 TOTAL DTSSOLVED SOUDS
I |R01MW48A 5.0 - 18.0 22\,an-94 TOTAL DTSSOLVED SOUDS
- fRolMW4sA 5.O-22.5 22-Mar-91 TOTALDTSSOLTTEDSOUDS

|R01MW43A 5.0 - 22.5 O9.Jan-92 TOTAL DTSSOLVED SOUDS

I rRo1Mwr.s 4.0-17.0 23-ocr-90 ToTALDtssoLVEDsouDs
I lROlMWl-3 4.0. 17.0 1OJan.92 TOTAL DTSSOLVED SOUDS

fR01MW38A 7.O.20.O .t6.Jan.92 TOTAL DTSSOLVED SOUDS
- |R01MW44A 4,0 . 8.0 A0\ran.92 TOTAL DTSSOLVED SOUDS
I tRolMW44A 4.0.8.0 25-Mar-91 TOTAL DTSSOLVED SOUDS
I |F01MW43A 5.0 - 22.5 22-Mar-91 VANADTUM

|R01MW43A 5.O - 22.5 09{an-92 VANADTUM

I |F01MW44A 4.0 - 8.0 25.Mar-9.r VANADTUM
I lR01MW44A 4.0 - 8,0 25-Mar-91 VANADTUM
? I 1 M W r - 3  4 . O - 1 7 . O , r 6 J e n . 9 2  V A N A D T U M

IMW38A 7.0-20.0 l6Jan-92 VANADIUM
F IMW-E 2.0.'12.0 27-Jan-92 VANADIUM
I

Regull Qual Unlts
- - : - a -  - - t a  : c =

15900 A UG/L
13600 A t c/L
10500 A uG/L
9930 A UC/L

25 JT UG/L
1.9 A T',GA

621@@ A UG/L
7210000 A uc/L.7O000O0 

J. t G/L
190@00 A UGA
19400@ J.5 UG/L
'1930000 A uca
r010@o A t G/L
907000 A tGA
E955OO JT UG/L
718000 A UG/L
445000 A UGiL
365000 A UG/L
179000 A UG/L
104000 A uc/L
97500 A UG/L
2230 A MG/L
772 A MG/L
646 A MG/L
507 A MG/L
231 A MG/L
167 A MG/L
165 A MG/L
130 A MG/L
3E A MG/L

16.9 A MG/L
13 A MG/L

12.4 A MG/L
1O.E A MG/L

2E6OO A MG/L
23600 A MG/L
17830 J5 MG/L
6950 J5 MG/L
5760 A MG/L
5730 A MG/L
4360 A MG/L
4OOO A MGA
3526 J5 MG/L
33OO A MG/L
2280 A MG/L
99s A ItGiL
695 J5 MG/L
24.7 A t c/L
10.3 A UG/L
8.4 A UG/L
6.8 A Uc/t
5.8 A UG/L
.f.3 A UG/L
5.2 A UG/L
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Slte lR-121 Groundwaler Data from Monhodng Wella Ncarthe Bay

Aquifer Sample Chomical
Locaton Sreen Drpth Date Parumeter Rorult Qual Unlls
- - - - E =  = - E - = = = =  = a G - t E  t ! - t E - - E - - - - - - - G - - ! - t f  - - - - - =  - - - -  - E G

|RO1MW44A 4.0 - 8.0 25-Mar-91
lR01MW[4A 4.0.8.0
fRolMW€ 4.O-17.O
fR01MW43A 5.O-22.5
fnolMWt-7 3.0 - 13.0
|R01MW43A 5.0 - 22.5
tRolMWt€ {.0- 17.0
[t01Mw38A 7.0 - 20.0

25-Mar-91
23€ct-90
22-Mar-g1
22€ct-90
09rlan-92
10.Jan-92
16.Jan-92

zrNc
zlNc
zNc
ztNc
zrNc
zlNc
zrNc
zNc

235
226
7E

G6.3
42

36.1
1o

5.6

A t,G/L
A Uq/L
JTII UGi/L
A UG/L
J* UG/L
A t,G/L
A UGi/L
A UGA
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PROJECT AND T,ABORA:nORY QUALTAEnS ASSIGNED I)t,nING lIrE Rr

Proje$ Ouafiners

I Oualifiers

Atalytical resulg iltat reeive a 'J- re qulified rs estimsted due to mncomplirocc wi6'tbe
followiqg critcria.

Ilteraal standard
Instnrment performance
Irborarory duplicate preioln
Laboratory spite rooovery
ICP s€rid dilutbn
Holding time
Field duplicate precision
Initial and/or continuing cdibration
Result above the calibration range
ICP interference check sample
Results of firll validation

U Oualifiers

Analyticd results tbat receive a 'f,t' are galified as nondaecrcd for the following reasons:

Ul - Analyte detectod in laboratory blanks
V2 - Analyte detected in field blanls
U4 - Andyte is a common laboratory contaminant, rnd after review of the data the analyte was

galified basod on professional judgment

R Oualifiers

Analytical results 6at receive 8n 'R' rre qualified as rejected due to noncouplirnce with the
following criteria:

Interoal standard
Holding time
Laboratory spike recovery
Instrument performance
Analyte inconectly id€ntified
Results of full vdidation
Initial and/or continuing celibration
Field duplicrte precisioo
ICP interference cleck rample
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LOG OF EXPLORATORY BORING
PRoJECTNUMBER 365_02.02
PROJECINAME HpilS-Industrtrl Lrndfil l
8Y Sr DAIE' gttilel

l r 3
I
I

!v 's
V r  S

!t

REMARKS

SILTY-CIAY; yry dark grry (Ey, 3/t);r95t low- to-nroderui.-i tiiticity'
ff ncs <5t vory f tns srirc t-i_Zt inrltfrrgrcnts; soit: vcry aois[.

lttt z isr iov-ii;ti;ilfiiil, l-iioiftnr rrndi (Et rcrssii-r;;;-ioor.

BORING NO. IO7
PAGE 1 OF I

SURFACE ELW. r 109.52'

lRolMWr-HLA

Arcr

lttcrtmox

I  l lght  ycl lo*--

to mdltn drnrs dq to iiit.

BOTIOII OF SORI}IC AT 13 FEET.

Dr l l lcd v i th  8- lnch ho l lov-s tm^rugrr ; . r rnp lcd u l th  2- lnch I .D.  Cal l forn i rnodifted rpt tt-rpoon nnptr-iittii-rit[ iliiircsi 
-gtrit-iriiir. 

Eorrnsu.t conv$tsd to_1 _a;_rnc,h.ground-urtir iioiitoiing rc1.6 dctr||ed onPlate 25. rcasrns erevaiioii G'-rcirririi'o-iilry oatun.
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LOG OF EXPLOI
PRoJECTNUMBER 365_()Z.0Z
PROJECT NAME HPNS.IndustrirI Land
BY SK DAIE gn6t86

::RY'oTili*, i,:j
SURFACE ELnf. r 109.34.
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n
Y r S

5,
Y r S

!

GC ! isrr i'.i*i'i?;i ii?:t;iil.i-,0,13ry-ptuuctty irniri gor-iiii tocotrsc ilnqi 60! flns and corrssgrrvcl i t-21 brlck fnencntsr'i.ci-
drnsc; vcry ooist to yit.

35':  blrck (Z.Sy, ZtOli  trrcc vood.

t

EOTTOII OF BORI}IG AT 12.5 FEET.

I

I
- -- - - -

I

REMARKS
Drf l led vl th 8-rnch hoi lov-stcn^ruE?ri  t ."prcd.utth 2-rnch t.D. Gryfornirnodif led rPl lt-rpoon rrnplct-iittri ritrr riiiiliii ' ri.ii-iriiir. Eortngyrs conv.rted to_r ?:!1{t,ground-vrtar-aoiitiitng vcil rs{ctrr rcd onPlate 27. tCrsing elevatt6n-ii-reijiivE iri iliyy datrm. ,.
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PROJECTT NUygER 36!_02.02
PROJECI NAME HpltS-Industrirt
BY SK DATE 9/Ir/86

!

9  V r S

V 1

RElIARKS

Lan0flll Arca

o:lcl|rnor

SOTTOII OF SORI}IG AT T? FEET.

HI.A IROIUU

3oRfNc NO. .tt3

PAGE T OF I
SURFACE El5t. rtt3.5[,

LOG OF EXPLORATORY BORING

t
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t
I
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l -

,::r:L rfl|u-r.l|'|.; ilght olIVO ETO*n-
[3.5Y, l{!)i <6t. toi-pruiiirtv'
flnlr3 tOt ftar to coiru lirioi AS_30tftnr rnd corsr grri-ii-iriifr'a.nr.;
dry.

--..! ?:?.5', utrl fmgnents.
s/qilD-Fltt; ertc yclrov [ii]'ijlli (Et

tov-ptasuctt! finis i-iil ' i in. toncdiun_srnd;  t r rcc r i ru i r ,  
- 'p l rs i ic ,

T::t frrgnents; ucdiur! ainrt; dry tosanp.
!  ! . ! { l t  sr !y.  (7.syR, s/o) .c E-5.8. : I talr 'ccoen[cc- i i i regatc;vcry nolst.
C 6 ' v o t .

!9:?.5' ,  dark ycl lovish broun (IOIR,416).

0  t0-10.5 ' :  b l rck  (Z.Sy,  
'Z lOr .

C12.5 ' :  l0- l i t  f ine gr rvc l .

Drl l lsd vt th g-rnch hoi lov-stcn ' : !qer i . t rnprcd vr th 2-rnch r .D.  c l l r fornianodif lcd spl l t-sPool l ! 'ptcr i i t t l i - l i t i l i . i i r .r,  rtccr l  Inc.rs. Eorrngvas c.nycrted to r z-fnch grouio-rit.r-roiiiJling ycrr rs dctared onPlrte 16. rcasing erevaiiin-il rcta*ve to iaiy 6rrun.
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ffi Envlronnental l,lanagenent, lnc. LO6 OF BORING IROIMW4SA
Ad$tad from Hlrding Larson Alloclltlr '?cgE 
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. 3
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. I l.ll'l.ll \ wnvorxBnflt{s!.tys^torrTHGRAtGt lsx)
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2
3
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I s eo{}r334 7%AI

t w t
a v///a

| 1ar////a
t t s W A
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NunDer Octe Dr1pd t0l24ltg99

Nurr Naval Station. Treasufe Island 63 Elevatlm 9'03
tsct Tcsk Xatar Lcvel t0 ft.

Locrtlon San Francisco. Ctlif ornia

CME 750 (HSA) 12 in. tliam.
fof.t Dlgfh Ot Ho1g 25.5 ft.
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afi3la:(ln rutt to rffii. DBI lot rft, 6t rE
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OAF( IRO*{ fmruY GRAED Srr€ fiH SlLT FP-e0
. trYnt/t. b6q mBl 00t t:(tn-grfrld trr*t. Of t|tf
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|ERY OIF( ERlytEr BRoril EllGy s!.T llt) otR3/z
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Color ctstoe to blsc* ESn{/21 tt a5 ft.. rith |.re drBbd

T 6

7

$ oo srsooo

ffe2

ffic3

trr4

gt(F085

0il0F@7

sr(B

BLACX SILTY SANE (9{l 2.5y2l0,c&m 6cnrc, rct. t6t
|?ry tlE- to th?-erlf€d !!nd,6t 3tt, *ten at 3rfDg.
fir

TERY OARK GRAY1SH BROTN TGLL.GRAIEO S^I{D ISIT
2SY3l2, bo3e. net, rlry fille- to tlldim-ei'lEd ranc,
rtcre 3L polsbE ptht ctts. fire, fil

IIARK oLIVE GRAY FAT CLAY (CHl 5y3/2, sott, noist.07t
cLy. trloe $el tragfients. bry [,(' deposits

Bottm ot OsnC A 26.5 lc?t. 6ortE Dacriled yith
Dtntdlt? ct$s Irrn 23 to 26.5 feet.

Fct NutDrt Oda 1k5ect 03/06/lssl
Nane
Task

Naval Station. Treasure lslEncl 65 Elcratton J9iI
l.t?r [cpt 9.5 tt.

Losttlon SBn Francisco. Calilornia
iloBtLE B-53 (HSA) 12 in. 6igm.

tou DPrh of Hob ,28'5 tl'

Figure
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ffi Environnental Management, Inc. LOO OF BORING IROIB275
Adapted trom Harding Lawson A$ociltrs
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I
ALTERNATIVE 2I SHEET PILE COMAINMEM, GROUNDWATEN ExTRAc.TtoN WITH wELL Follws

SANITAR,Y SEWEN. DISCIIARGE

Ht I{TERS FOII$ ANNEX Sr[E lR.lpl BE/CA
COSTANALYSIS

Itcm/Dcrriptioa Quotity Urir udt oos (t) Totd colt (t)

I
9100

t
:m0
000
a5
a5
2
t

900
90

9,000

30
3(x)
6m
15
15
2
t

9m
90
I

9,@

30
300
6q)
15
15
2
1

9(x)
90
t

I
I
I
I
t
I

I
I
I
I
I
I

@NSl",UCltON COSnt
F4ulprcnt

Shcct Pilhg
WcllPoid S5ncn

Wcll Poiltr
Riscr Pipc
f" Hcrdcr
Vdvcs
Fitrings
Pumps

Traadcr Puurp
Traosfcr Piping
Transfer Fittiags

Ilbor
Shect Pilirg
Well Point System

Well Points
Riscr Pipe
4'Header
Valves
Fittings
Pumps

Transfer Pumps
Transfer Piping
Transfer Fittings
Sanitary Sewer Hoolup

Metcrlelr
Shect Piling
Wcll Poilt Systcm

lVcll Points
Riscr Pipc
4" Hcader
Valves
Fitrings
pumps

Transfcr Pumps
Transf* Piping
Tralsfcr Fittitrgs
Sanitrry Scwcr Hoolup

t5p00.0
to.45

t2,000.00
t0.00
t0.r0
Ir.96
trJ0
$.m
0,1.30
30.r0
sr.50

Subtotel

E1.00

ta000
l0

3100
sr00
t100

s0
t0

tr00
$100

t1r,6(x)

t9.000

s4r.6? t1300
s4.17 Sr300
$4.E1 t2,900

$103.00 34,600
$35.47 t1,600

s105.00 $200
sz2r.75 t200

$4.81 t4300
t3s.47 $3rO0

tr316.00 t1"300
Subtotrl 329,900

tr530 t137t00

s150.00 14J00
t1.95 ttj00
t6.75 t4,100

t530.00 t23,900
t2E.3s tr'300

t3E0.00 tE00
3232.m 822/J0

16.?5 s6,100
t26.3s 1e600
$.m 30

Subtotrl f1E4,700

tnmp
t1lur fect

crch
w'tbrl fccr
lborr fcct

sch
Grch
crch
crcb

lilcu fcct
crch

rquarc fecl

cach
vcnicrt fcct
liacar feet

cach
cach
cech
Grch

liacar fcet
cecb
crcb

aqurrc fcct

c&h
arrtbrl fcct
liDcsr fcct

crch
cach
sch
crch

lhcrr fcct
Grcb
G.ch

85,000
'r.1m

IOTAL CONf, IRUCNON COSTS r---iefifr-l

Ovcrtead and Prctit tt2A%
Ooatingcncy at 307o

TOTAL CA,PITAL AND CONSTRUCTTON COSTS

liasr00

b
I



ALTERNATIVE 2: SHEET PILE CONTAINMENT, GN,OUNDWATEN EXTRACTIoN wTTH wELL PoIMs
SANITARY SEWER, DISCHARGE

IIT'NTERS FOINT ANNEX SITS IR.121 EE/CA
COSTANALYSIS

ItcD/Dcscriprion Qrurfty Ulit Con (t) Tord Coc (t)

ANNUAL OPENAIION AI{D MAINTENAI{CE OOST
Equlpmnt

$ncn Surpling
Sy*cn Moaitoriag

bbor
Well Poiat $nlem Opcrrrion
Syscn Moniroriag

llrtctfulr
WcU Poirt Sysen Opcrarion
Srnitary Scwcr Dirposal Fcc

Atdyttcal
Systcm Monitorhg

VOCsamples
TPH (purgeablc) samples
TPH (ertracrablc) samples
Mctals samples
PCB samples

I
I
I
I
I
I

llnp
lunp

loon
lunp

76E
t

a$0.m
3E00.00

Sebaotrl

124.00
$rm.00
6ubaotrl

$m
'Efl)

tr,600

llEl00
srr0o

t21,600

ANNUALO&M COSTS

t3,132(n 337.600
t6.59 t7?.900

Subiotel t115500

t23r.72 t2,E00
tltr.ot $1300
$112"99 t1.,100
$273.01 $3m
s23t.12 t2,800

Eubtotd t1r.600

r-ii3d'566]

t2
rt,Ezs

nooth!
l,000gdlons

nmple
lnplc
rrnplc
sample
lople

t2
t2
t2
t2
t2

Ovcrhead and P rof.it at 2AVo
Conthgency rt 3070

$0J00
s45.100

I
TOTALANNUALO&M COSTS l---3F6] IIIFETIME OPERATION AND MAINITNANCE COST

Discourt Rrte
Ycars

1 %
3

lIIErImDO&MCOSI!
I

t-Tffi]

TOTALALIERNATTVE COST fJ----G,ii6,] I
ASSUMPTIONS
GENERAL

3 ycan will bc uscd as thc proirt lifc rpu lor thir ootc eainrtc,
Sbccr Pile Wall = 600'l 15' - 9,00O rquarc fcct.
WcU poitts will bc ryaced evcry Z) fcct.
A flow rate of I gpm will bc sgaincd from cech wcll poiat.
Systcm monitoring will rcquirc I ranplc/moath.
S1tstcm opcrstio! *"ill rcquirc 16 bours pcr wceh.
Sy$cm will opcrrtc 75 P3rcctrr of full timc

I
I



I ALIERNAIVE 3: SLIIRRY WALL COMAINMEM, cROt NIrWAfEn, EXTRACTION
WIIII.WELL POINIS, SAI{ITAN,Y SEWER I}TSCEARGE

ET'NIERS POTNTANNDX STIE IR.1/2r EE/CA
COSTAITTALYSIS

It nlDe$ciptio! Quradty UsitcoEt(t) Totdcost(t)

1
9S

t
3q)
aq)
a5
.'|t
2
1

t(n
90

560
660
560

t,000

30
:n0
@
4.5
45
2
I

900
90
:

660
660
660

I
I
I
I
I
I

9Poo

30
3(n
6m
a5
.t5
2
1

9@
90
1

660

I
I
l
I
I
I

colllstaucnoN cosTs
t{.lprc.a

Yetcridr

SlusryWdl
WcllPoirtsyrt m

Woll Potltr
LirerPlpc
l'Hcr&r
Vdwr
Flttiagr
Pnopc

Ttrorfcr Punp
Trrarfer Piping
Trxufcr Flttingr
Iandiag rnd HeulLU

IlunpTruch
Dozct
Front End Lor&r

Slurry Wall
Wcll Point Systcm

Wcll Points
Riscr Pipe
4'Hcadcr
Valws
Fitting,s
Pumpa

Transfer Pumpr
Trursfcr Piping
Transfcr Fittings
Sanitary Scurcr Hookup
Ioading and Hauling

Duup Truck
Dozpr
Front End Lrdct

Slurry Wall
Wall Point Syrtrrn

Wcll Points
Rircr Pipc
,t'Hca&r
Valrrcs
Fittingr
Punpe

Tranrfcr Puropc
Tranrfcr ?iping
Transfcr Fittings
Smitary Scrrcr Hookup
Soil Trcetncnt Ped

c..h
trdcrl fcct
[*rr foct

..ch
src,b
C|ch
rrcb

Irrfct
.rb

cobic prdr
cubic yerdr
oubic yardr

rqurrc fcct

c$h
vrrticat focr
llnrar fc€t

clch
cach
gach

cach
lircer fcct

cech
clch

clbic yer&
arbic yerdr
erbic prdr

rqurrc foct

crch
nlrticd fc.!
lirer fcct

orh
crh
c*h
crctl

ItD..r fcct
csh
c$h

elbicyrr&

$,m0
$J(n

$pm
t0

$m
' tl(I)

tlm
t0
t0

slm
$m

$1500
t600
t700

316,400

t2+300

t1r00
t1300
32,9m
t4,600
t1,600

t200
t200

$3m
33200
$1300

tl'?m
t600
t800

t4rJ00

3s1300

g5m
31J00
$,1m

&xl,900
tum

tt00
$rm
t6,100
t2,600

t0
t17rIX)

tr$J00

l-3ii6ffi"'t

hnp
rgert fccr

t5,0(D.00
gLa5

alom.00
9.|x)
t0.10
11.96
315()
$In
3130
10.10
3150

t5:e
t0.9{
$0.99

trbaottl

n.m

147.67
t4,17
3{.81

tl03.00
t35.47

E105.00
i?,l.75

t4.t1
335.47

t1316.00

32.58
t0.9'l
31.19

trb{drl

ts.70

t150.00
t 1.95
t6.75

3530.00
32t.35

33t0.00
t2r32.00

36.75
t2t.35
$.m

t26.00
ftbtoa.l

TOTAL CAPITAL AND CONSInUCTION COSTS

TOTAL AOI{ETNUCTION CO8T8

I1--E-'loo]b
Owrhead.trd Protit.t 20%
Cortingcncy et 3096

t36,000
$4.1m

r----s';i6]

I



ALTERNATTVE 3! SLIIRIY WALL CONTNNMENT, cRouNDwATSn ExrRacTIoN
WTIU WELL POINTS, SN{ITANY SEWER DISCHANGE

EI'NIDRS POINTANNEX SITE TR.I/2T ED/CA
COSTAI\TALYSIS

I

Itcm/Darc'iptioa QtI3oUty Unitco.t(t) Totdcort(3)

ANI\IUAL OPERATION AND MAINTENANCE CO8T
F4ripcd

Sy$rE Sropilng
Sylit.E MoDitodDg

|.lbcr
lpdl Point Syrtc! Opention
Syrbn rr^olbrt.t

Irtcrtb
Wcll Foint Syrl.n Opandoa
Sr6it r!'$ErDLF..t;i

/fulyfic.l
SFtctn lt[olitoring

VOC sanplcc
TPH (purgcablc) noplcr
TPH (cxtractable) rarapla
Metals raraplcs
PCB ramolcr

U ootb
!1,126 t,@3rllotrr

ANNUAL OIM COSTS

tr00.00
Ir00.00

trLdrl

I2TTI'
$rmln
|rlLarl

3J3a(n $?Im
t659 37r.9m

lrYolrl Et155q)

wr.72 t2J00
tlrr.or 3r3m
t112.99 t1,400
t273.01 33300
t237.72 t2.t00

Srtaolrl 311,600

l----ffii

lunp
lunp

t
I

?6t bun
I iop

I
I
I
I
I

$m
3r00

u,6q)

tl4400
$rm

t2r,6m

12 nnple
Xl ramplc
12 r.nplc
t2 rrnplc
12 rempc

Overhcad and Proft ^120%
CrDtingency at 30%

t30.100
345.100-

I 37s.2m I
I

TOTAL ANNUAL O&M COSTS l-----ffi]
LIFETIME OPETTATTON AND MAIMENANCE COST I

I
1 %
3

Drcount Ratc
Ycarr

trlrrMEotMcosTs r---sE@

?OTAL ALTERNATIVE COST t-3n6r6''l

IASSUMPTIONS

GBNERAL

3 ycars will bc uted at the p?oirct lifc rpa! for rhir cort c*it!3tr.
Slurry Wall = 600'r !5' - 9,000 rgurrc fcct
Wcll pointr will bc ryoccd cvcry 20 fcct
A flow ratc of 1 gpm will bc rurtaincd fron crh well point
Syrtcn tDonitoring wiU rcquire I renple/roonth.
Syrtcrl opcration will rcquirc 16 hourr pcr urcclc
SFtcm will opcrat€ 75 pcrccnt of full timc
A dozsr. front cnd lorder, ead duap lrucl wlU rlovc rly crcilatcd roil to thc roil wrtncnt pld"
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I ALTERNATIVE 4: BIOPOLYMER SLI,NRY WALL COMATNMEM, GROT'NDWATER EXTRACTION
AN II{TERCEPTOR TRENCH, SAIYITAN,Y SEWER DISCHARGE

HT]NTERS FOINT AI{NBX SITE IR.12I EE/CA
COSTANALYSIS

Itcn/Dercripioa QrteafitY Uait Uoitcost(t) Totdcoct(i)

I
I
t
I
I
I

I
I
I
I
I
t

coNtTRucttoN cosTs
tlrif.3rt

liopolyncr Slurty Wdl
Pcrforetcd Drda Pipc
Rfuct PiPc
!'Hce&r
Vdwr
Fitrilsr
SumpPunpc
Tnorfer Puap
Trrarfcr Pl$rg
Thndcr Ftttingr
Loediog end Haulittg

DuapTiruck
Dozpt
FrontEnd LoN&t

Lrbor
Biopolymcr Slurry Wall
Perforatcd Drain Pipe
Rirar Pipc
t'Hcader
Valwc

'Fittings

Sump Pumps
Transfcr Punps
Transfcr Piping
Tranrfsr Fittings
Sanitary Scwer Hookup
Ioading and Hauling

DunpTruc&
Doan
Front End lordcr

Xrlcelrlr
Biopolymcr Slurry Wdl
Pcrforetcd Draln Pipa
Rircr Pipc
t'llea&r
Velvcs
Fittings
Sump Pumpc
Tranrfcr Punpr
Traarfcr Piping
Tt.Ddcr FittiDgr
S.nit ryscrc Hookup
Soil Trcarmont Ped

I
9.m
6(I)
a5
o
5
t6
3
t

90
90

560
660
660

9,m0
6m
15
600
6
16

. 3
I

900
90
1

560
560
ffi

t,000
6m
{5
6m
6
l6
3
I

9(n
90
I

660

$,m.fi)
t0.45
t63t
IttT
$.11
tr.96
l1-t0

t?4.q)
t 3 0
t0.r0
t1J0

ts29
t0.94
30.99

Srtlo0|l

3s.00
32.33
t429
s6.21

t103.00
36{.60

1345.00
'221.75

l,1.tl
t35.47

t13r6.00

t:l.st
t0.9{
tl.19

t u.r.l

tr{.55
t1.54

w.n
t6.30

s530.m
ts4.u

t9r3.@
923.2.6

t5.75
&lt.35
t0.00

t26.m
ftL.Ll

luop
rqulc foct
lbrfo.t

sdcdf!3t
brfet

olch
..cb
lr.h
.ra

llo.rf.ct
crch

cublcyer&
cubicyl dr
aflbic ]'.rdt

rquare fcct
liosar fcct

wrticd fcct
lincar fcct

cech
arch
oach
cech

linr.r feat
cach
crch

anbic yards
anbic yar&
cubic yrr&

rquere foot
crsh

rcrticd fcct
llaclr fcct

crch
Grch
crch
cac&

llaoer fcct
3rch
ercb

crblc yerdr

3t,m
taJ00
t3t00
3.m
t10

t0
t0

90
t0

$@
llq'

t3500
1600
rm

31r,600

t45,000
tl,a00

t200
33,?00

s600
31,0m
11,000

t200
3{300
33r00
t1300

t1'?m
t600
t800

t55,000

t131'000
$m
t9m

$'tm
t3r00

3900
t2,900
t2200
16,100
tx600

t{)
tl?r00

tr71,700

I t2553m Itor/rl, @NrlnuenoN co8T8

I 3383.000 I

$l,tm
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IALTERNATTVE 4: BIOPIOLYMER SLURRY WALL COMAINMEM, GN,OI,NDWATER ExTRAcuoN
AN INTER,CEPTON, TRENCH, SANITARY SEWER, DISCHARCE

HI]NTERS FOII\r ANNEX STTE IR.1/21 EE/CA
COSTANALYS$

It D/Dctcriflion Qurotity Unit Unltco.t(s) Tordcoil(3)

AMruAL OPENATION AN|D MAITiITB{ANCE COST
&Flprc.t

Sfteo SrDCirS,
Syr&E lronitorilg

b5or
Tlcnch Opcretion
Syrt3D lt ooitoritu

Irlcddr
Tler.bOFntion
S.litery Screr Dispord Fo.

Ar.lliol
Syttrl! MonitoriDg

VOC ranplca
TPH (purgeable) ramplcr
TPH (crtrac6blc) ramplcs
Ivlctalr iamplcr
PCB sanples

1 lunp tt00.m $m
1 &lrp tCn(X) $m

kLraet t1,600

?6t tanrr 121.m $!,am
I top t3,200.m $,2m

thad 121,600

Xl E6thr l3J3am S7,6m
$,A6 f,@;dhor t5J9 87?,9(D

}U.a.l t115500

t2 noplc t231.72 S2,t00
t2 reoplc 3111.9 t1300
72 renplc 3112.99 31,400
12 ruplc t2R.01 t3300
72 ooplc t237J2 32,t00

6rbrobl t11,600

rrc-l

I
I
I
t
I
IANNUAL OTM COST8

Owrhcad and Profrat20%
Contingency at 30%

t30,100

TOTAL ANNUAL O&M COSTS IJ---r"soo-l t
LIFETIME OPER,ATION AND MAINTENANCE COST

Drout Rarc 4 .*
Yean t

LIFE II|AOIMCOS'E '

I
f---:i6ffi6'-l

TOTAL ALTIN,NATIVE COST TfJj-ffisE"'l

AS6UMPTIONS
GBNERAL

3 year will bc urcd ar thapoirct lifc ryeo for thir oct crtinsto.
Biopolyroer Slurry Wdl - 600'r 15' - 9,000 rquarc fcct
A flow retc of 30 gpn will bc ruuined fmrn tbc trcrch"
Systara eonitorinS will rcquire 1 rrople/month.
Syrtcn oporrtion rill rcquir 16 bou$ pcr rcclc
Syrlcm will oFr.t ?5 prccnt of full tinc

I
I
I

d
I



APPET{DIX G
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GROT]NDWATER AI\ALYTICAL RES['LTS
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Df,TA SHEET
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5 .
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Iab Neme: .lllAl{glRlX, tNC.

trab Code: AllNtlEt Cegc No.: 05

t{egclx: (rotllmtcr) I|AIER

Sangrlc nt/volr 25.00 tglutt t[,

Icvel: (lor/ncd) t0l{

t l,loiecure:

GC @luan:
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SolI ExG,nct Volurne :-(ul)

Nurobcr TrCs found: I

O4lA2/t996 l2:49 4155435488 Frc E}WIRO. InI{A€E.

1E
VOLATILE OR'GAIVICS ANIIJITSIS DAll SHEgr

IENTATI1IELY IDEII?IFIED SI,TPOUITDS

FIAE O5

8DO No.: F205

Seqrlo tD: t503163-02

Ftb tD: ilD[,t15302

Srcrtvrd: gtlL9l96

lartyzrdr 03122196

Dllutlon SrcBor: t.o

SolI fliquot Volunc s -(
CONCENIRITTOT ttr[rtS 3
lvg/r' or uE/xgrl uglt'

Gontract:

8AS No.:

Irb

Lrb

.Drtg

DrBI

I
I
J
I
t
I

CAS M'MBER
a : l - t -  t a a t  a ! a t a  !

1 .  s 4 0 - 6 7 - O
2 .  7 5 - 0 0 - 3
3 .  4 s 5 1 - 5 1 - 3
4 .  t 0 6 - 4 6 - 7
5 ,  9 5 - 5 0 - 1
6 .  4 9 6 - 1 1 - 7
7 .  9 3 4 - 8 0 - 5
8 . 3 2 9 0 - 5 3 - ?
9 .

1 0 . -

COMPOT'ND T{A}IE
l l - - t r t a a f  a l : a r  - - - l l ! l - - - a a l l

E?HA!iIE, t!EfHO)(Y-
Efl{YL CIIIORIDE
1II.IIIDENE, OCTNT'IIDRO- , CTs.
BENZENE , I ,4-DICHIpRO-
BENZENE , I t2-DlCl11,ORO'
IIIDANE
BENZEIIE, { -ET}IY!-l, 2-DIMET}IY
BENZENE, (2-l{EllIYL,-2-PROPEDfY

RT
- - a - l l l -

3 . 5 , 1
3 . 8 2

1 6 . 9 2
1 9 . { 4- ' - t9.59
: . t . 9 9
20.74
2 0 . 9 3

EST. CONC.
- - t t r a ! - a l l r a

2
6
2
2
3

1 9
I
I

--3..
NJ
NJ
NiI
NJ
N.t
N,t
NJ
NJ
-
-

1 1 .
L 2 ,
1 3 .
1 { .
1 5 .
1 6 .
1 ? .
1 8 .
1 9 .
2 0 .
2 1 .
2 2 .
2 3 .
2 r .
25 ,
2 6 .
2 ? ,
2 e .
2 9 .
3 0 .

-

e

I
I
I
I
I
I

-
-

tOEr.{ r VOA-TIC t f  eo



- 04182/1996 72t49 .ft55dg548A Frc E.{WRS. IIAI{A€E.

LA
IIOIASUA ORGNIICS TTAI,Y€Is DAIA SHEET

Name : llitAllEIIRIX, tNe. ConBract:

5AS tfo. cCodc: AIIADIET

7 4 - 87 -3- - - - - - - - -ChlgfgneehanQ
?4 - 83- 9- - - - -- - - -BrOnOneg[anc -

?5 - 01-{ - --- -o- - -VinVI ChlOriff i
?5-00-3  -  - - - - - - - -Ch lOrgathane -

?5-34-3- -  - - -1 ,  r -p tcuroroGthane-
540-se-0- ---1;J-Dlqbloroechene-'l l6Eii l l [
6?-66- ! - - r  - -Cb loro form
L0? - 06 - 2 - - - -- - - -1, 2 -DiChlO@
78-93.3--  - - - l -Butanonc
? 1 - 5 5 - S -  -  - - - - - - - 1 ,  1 ,  l - T f l C f f i
56-29-S---------Cirbon fctracbloridc 

-

? 5 - 27 - 4 -- - - - - - - -BrgnodlClrlOrOnelbrne-
7g-87-5 -----L,2-Dlcbloropropane -
10061-01-5- -cie-1, 3-Dlchlorbproft-ne--
? 9 - O1 -$ - - - -- - - - -trlchiOrocthene
L2 4 - 4 ? - L- - -- - - - -DlbronoehloromeEffiff--
?9 - 00 - 5 - --- - - - - -J r 1 r 2-Tricbloroetban-
7L_43_|-_- __Benzcne
f 6OS1-6Z -1g- --  -  -  -_grana-_f
7 5 -25 -2- - - - - - - - -BfOmOtOm
1oB - 10 - l, - - - --- - -{ -}lechyr -@
S91-?8-G ----)- l lexaione -

1 0 8  -  8 8  - 3  - - . - - - -  - ? O 1IoE -  6E -3  -  -  - - - -  -  -TOIUent
iOA - gO- i - - --- -- -ehlor

PAE 57

EPA AT$DI.E NO.

Cue tlo.: 05
rATER

zs. oo lglqf'.t ttt
IFD'

U
uu
u
U
B
U
uuuu
U
uu
u
u
u
u
uuuu
I'
U
u
u
u
{I
U

0 . 5
0 . 5
0 . 5
0 . 5
0 . 5

6
0 . 9
0 . 5
o . 5
0 . 5
0 . 5
0 . 5

4
o . 5
0 . 5
0 . 5
0 . 5
o . 5
o . 5
0 . 5
0 . 5
o . 5
o . 5
o . 5

{
a

0 . 5
0 . 5
0 . 5

3
0 . 3
o . 5
0 . 5

I
t
T

I
I
t
t
I
I

-

- tt--
uu

br H
'l rlaetrLx : (roLllur3er)
I tarnpic ur,/voi:

I l,cvcl: {lor lrrl,dl
r 

t Motgture : tiloB dcc.

I 
oa Colunn: DB-62{ trD: 0.33 (un)

So11 Extrect Volune !-(ull

tr 0O _ t 1 _{ _ _r _ _ - - _Ethylbcnz.Bq
1 0 0 - { 2 - 5 - - o r r r - - ! !l3 3 ;: i ; l; : : : : : : :i;ffi3".TdFED

cAs No. COIT|POIIIID

75 - 99 -2! - --- - - --t{g![ylene cE
67-64 - to -  - - lCCtOne
?5 - 15 - 0 - - - --- - - - -CafbOn
7 5 - 3 5 - 4  -  - -  -  -  -  -  r  - f  ,  1 - D i

1 2 ? , 1 t - { - - - - - - - - T e t r'ti -21-5--- --i ; 1,2,i-TeiiecbloffiEffiC

3DG f,o. r fP205

t b 8rrylc tDr 9503163-03

:rb Pllc tD: mU15303

Detc lrcel,rndg Olllglg5

Dete lralyzedr atl22l96

Dllutlon Ptcgors .1.o

3oi1 lllguoB llolnnc I -{rrl
conctl|lRrrro!8 uNrr8:
$E/t' or uq,ltg} Wlu O

I

loRil r voA t lea



O4182/L336 12:49 4155435480

Ilab Narnc r lNAlilElRfXr INC.

tab Code: ll{l}lEl Clac No.: 05

t{aerlx: (roll/uaccrl *ATER

Sanplc ltltrol: 25.00 l$lalt tl lr

Lcvcl c (lorlacd) IPl9

t t{ol,rturc: loB d€c. -

3C Colurnnr DB-52{ tD: 0.33 (m}

SoLl Etracc Volunc!-(u!!

Nurrber TICg found: I

1E
rrorrTrt E oRcANtes- eN!rr-!!l! DATI- -SlitrET- ---'Ewrerlval,x lDEllTrFrED @rDou[Ds

FRC SII,IRO. HAI{AGE. PEGE A8

SDO t[o.: HP205

Irb Srqllr tDr "160!16t-O3

Irrh tll. ID: t'tFtt16303

Drte trcrlvrd t O?/t?195

Drte &rrtPcd: ot/?,2196

Dlluelon trecor: 1-O

I

contrecE:

519 No.:
I
I
I
.J
I

8011 Allgtot Volwac:

CONCETtIRI?ION EIWTE:
intlt- oi uglxgt sgl'"

CAS l{ttlrlBER
a a a t  t  a  -  t  a  l  a  l l l  t -

l .  5 { 1 - 7 3 - 1
? . -

coMPoulrD n}!!E
a!  a  I  t  l -  -  -  t -  a  I  t  a  I  t  la  a  a  l  a  r ! - t  l r

BENZEIIE, 1, 3 -DICHIf)RO-
ra l fa la la

2 0 . 2 1
a

-
-
--
-
a---

-
-
-
-
-

l8T. ooNc.
- l ta l r l - l f t la -

1
I
I

a
- f -aa

Nit

3 .
4 ,
5 .
6 .
7 ,
8 .
9 .

1 0 .
1 1 .
L 2 ,
1 3 .
1 { .
1 5 .
1 6 .
1 ? .
t r8 ,
1 9 ,
2 0 .
2t ,
22.

--

-
F

-
-

F

F

-
F

I
I
I
I
I
I

s , e o {

tt. '

2 3 .
2 4 .
2 3 .
2 6 .
2 7 .
2 8 ,
2 9 .
3 0 .

FONH I VOf,-TIC



o4la2lt936 12:49

b
I 

r'ab
tab

4155435484

8E!,tIVOIA?II..E

Narne r AI{AI{ETRIX

Codc: At{t}ilET Crre No.: 05

FRC EIWTRO.lrlAl{AGE. PA€E g9

EPA SAI,TPIE NO.1B
OReNSICS llUltYStS nllt EIGET

. 2J939
lil lA[ I -3

8DG No. r ltP205

tlb Frple IDc 3503163-01

t b ?l1l fDr t{Pl{16301

Drrc n.eclvrd; 03119196

Drtr lrtrree dl 03 f?o 196

Dete larllzed; 03129196

Dllutlon FrcBorr 10-0

e

uu
u
U
U
u
u
Uu
u
u
u
u
u
u
u
U
u
u
u
U
u
u
u
U
u
u
u
u
u
u

-l
GorrEract:

8AS NO.:

t
I
I
I
I
I

I
I
I
I
I
I

llatrlx c (roll/ntcr)

Serqlle wllvol:

tr cvel: (low/ncdl

t Moicturc: -

ConesnErated Erctrect

Inlcctlon Volune:

GPC ClcanuP: (Y/N)

BI.ER

1000 {g/u&} tltJ

IN

Cccantcd:

Volurus:

2.0 (u ! l

N

.[y/N)_

1000 (uL)

oH:- -

cAs No. COMPOI'ND

gi: =i :e - - - - - - - - -2 - Ch_lorophenol-
541-?3-L- ---1,3-DiclrJ.oroDeDzcl9--
lo1 - +e -? - - - - - - - -L-t { -Dichlorobenzena- -
95- 5c - 1- - - - -1, 2 -DichloroD?nzene-
t- -a 8 -7 - - - - - - - - -2-Uechyl

6NEENII{ATTON UIITTS:
(ng/t, or uglxgl vs/L A

iili---W

1 0 0
1 0 0
1 0 0

5 0
5 0
s0

1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
100
1 0 0
1 0 0
100
tr00
100
100

:  100
100
1 0 0
100
1 0 0
1 0 0
1 0 0

eiazz- 1- - - - - - - --tfE;ggfloroccharr---
ie-g! -g- - - - - - - - -Nl t rgbanzegC '
1a-si- l - -  - - - f3oP[orot ]e
88 -?5 - 5 - - - - - - -- -2 -NiCrOPne
1 os - 6? - e - - - - -:: -2, i;!iiF:c[tii%
r r r - i r - r -' - - - - - -bie ( 2 - ch! oroeFhoqf lde-ebaar
:.t c - e i -t - - - - - - - -2, { -Dich}op-onhepol.---
ii ; : i; -i: - ; - : : : :i ; i, i;iii;rr5i;bd@-
91-20-3--- -- l laPhFbalcne-
135 - {?-e - - -  -  -  -  - - { -ch lgroaDiJ ' ln? !  =  !

1 0 8 - 5 0 - 1 - - - - -  - -  - 2 , Z ' ,  - 9 x
106 -44 -  5-  -  -  -  -  -  - - {  - l {ethY
arl - 5,i-1 -- - - - - - -N-Nlerltb-dt.-n:

9L-37- [ - -- - - - - - -J -] lg
7 1  - 4 7 - 4 - - - - - - - - '
8 g  - o 6 - 2 -  - - - - - - - - 2 ,  4 ,  Q -

gg - ir  -{-  --  -  -  -  -  -  -) :N19Fq
f i f : i f : l  -  - - -  - -  - -D i&e

e s - e = - e - - - - - - -_-_--l'i:ii;H*3l8ffitH3"'-
91 - 5 8 - ? - - - - - - - -'?: cjrloron?pht'halene

_4

2s0
100
2 5 0
100
100
100
2 5 0
1 0 0

2 0 9 - 9 6 - 8 -  - - - - - -  -
606  -aO-2  -  -  -  - - - - -? ,  9_ :
5 5 : OE J2 -.r- - - - - -! :Utcrglptltnc-
Si -i, -9 - - - - - - - - -lgenrphtlreas.

u
u

I

FOR!{ I gv-1
" l go



A4lA2lL996 12t49 4155435489

L,ab Name: N{N{ETRIX

tlb Code: AlIll'lET

llatrix: (goil/ratcr)

SarnpLc rtlvol r

Ircvel: (lou/nod)

t ltloicture: -

CoDcsntrated ExEnct

Injcction Volune:

GPC Clcanup: (Y/N)

PRC E}WIRO. HqI{qGE.

1e
SEMIVOI.A?ILE ORGAI{ICS INIIYSIS DATA SHEET

C@t:ract s

No.: SDG
' I.b Srqrlc ID

Irb F11. fD:

FffiE 10

Io.3 t lP305

:  9503153 '01

Crec No.: 05 AnS

B1tsR

1000 (g/uLt tlL

tpw

drcratcd: (I/Il-

Volune: 1000 (uL,

2.0 (uIJ)

N DlIs -

Drtc Rectlned:

UPl,t15t01

otlt,el9s

DrEe B*tncct&O?120|16

Detc $Xyrecd,z O? /29196

Dl,lutloa Frcgor: 10 . o

cAs No. COUPOI'ND

1 3 2 -  6 4 ' 9 -
1 2 1 - L 4 - 2 - - - - - - - - 2 r 4 -

L29 -0 0 - 0 - - - - - -- -pyt gll-s

uran-
BTOEOIrrCNC

o

51-28-5---  - -2,{-DlnlBroPhenol
100 - A2-? -- - - -- - -rl -NitroFhCnOI

2 5 0
230
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
2 5 0
2 5 0
1 0 0
1 0 0
1 0 0
23O
1 0 0
1 0 0
1 0 0
100
1 0 0
100
1 0 0
1 0 0
1 0 0
1 0 0
a 0

1 0 0
1 0 0
1 0 0
100
100
LO0
1 0 0

u
u
U
U
u
u
u
u
u
u
u
u
u
u
I'
u
u
u
u
I'
U
U
u
u
u
U
u
u
u
u
u

?oos -72-3 ---I:ort6i6p[Cnir-prffiIE@
85-73-7- -  - - -F luorene-
ioo - or- g - - -  -  -  ---a:Niaioa
E ge - Si - f - - - - - - - --l_, e rOlnf tio-Z -@

84-66-2- --r- - - - -DlethylphchalStc,

86-30-6- - -- -N-nitroegdipfrenylaininl (1)
1 01 -58-3 o---{-Blonoohcnvl-phenylet[Qrior-ss:r ----a-8!t;ae[a1?r:pfrinyletEer_]
119 - ?4-!--: - - - --HcxaghloroblnZeng
g?- g g - 5,- - - - - - - - -PentacblorophCnOf
85 - 0 1 - g - - - -- - - - -Phcnan
]'2O -f'2 -7 - - - - - - - -JNlthragCne
8e -1 1- g- - - - - - o - -Cafbazotrf_
g4 -7 4 -2 -  -  - -  -  -  -  -  -D!- t l -
2 0 6 - 4 4 - 0 - - - -  - - - - P 1

Es - 6 I -1 - - - - - -- - -iUEil-uc-
91- 9{-L- ----3 ,  3 ' ,  -DiGl i l9roboDzlCl lne-i i - g e - l ' -  - - - - 3  r 3 7  - D i -

I
t
t
I
I
I

Sg-SS-f  - -o------Binzo (a) antbracenc -

iii : 3 i :; : : - : : : : :;f"i ;:eE
L!7 -94-0 - - -- - - - -Dl-n-ocEylPhthrllte-
205- 99-2- -Bcnzo (b) lluorrneFeae-
207- OB - !- - - - - - - -Benzo (k) fluorurBheDc-
5 O - 32 - I - - - - - - - --lgnzo (r) Pyr?ao-
193 -3 ! - g- - o --- --Indcno (1, ? t3-CF) pyzsno-

s/roi

I

EPA AAUPTE NO.

COIICE}TTRATION UIIITS :
$g/t' or ug/rlgl rclt

I
I
I
I
I
T
t

? t -  ,  V - J -  - u - - - . . -  l 5 - r - t -  r - - -

lg1-iC-2 r r - -lsnzo (9, b, 1l por?IGne-

FORl.l I gtt-2



I
9419211996 12:49 a155435480 Frc EfVIRO. lgltAGE. PA€E 11

'trPA tAlilPIrE ltO.

r -
| . 2dt93t
I ft\t,tt t-s

8DG No.:  8P205

l- sElrrvot11rrLE oRcrxrl3 emr.rsts DArA slpEt
f 

rnasrerrrnr,y rDE!|TISIED COrPOlt![Ds

i%" Nane: N{A}GTRTX Gonsrace:
t l,ab Code: aI\tAl,tET Cree [o. : 05 5lS llo. :

t trlatrl.x; (aoll/ratcr) l[AtBR

Sarqlla rrtlvol: 1000 lgla!) n

I trvel: (tow/nsd) IOw
I t t{olssurc: - dccragod: (r/tr}-

I concentratcd lxtraet Voluner l000lu!)
r rnjcceion Voluna: 2. o (ut )

t 
enc Clcanup : (Y/N) N pn: -

Nurnber TfCe found: 15

Irb Srnfrlc lDr t603153-01

. Irb.File tD: llPM163O1

Detr trccind: O3lL9/?6

Drtc'tkgrrct.ds at l2o | 95

Drtc lnellzcdr 0,3129 195

Dllutlorr ?ector; l0 . o

CONEBTTNT.FTON UNTTS:
$g/t' or ug/rgrl ug/t

t
t I t:nie:ii:;

CAS Tn,I'EER
a - r - l l l l M a ! : r l

3 .  4 1 6 5 - 5 0 - 0
4 .  1 0 5 - 5 0 - 2

COIIPOUIID t[ll'[E
t a t l a  rS t t r r  r  aaa t lS - -a t - - - - t a

1, 3 -OHIIIrOIAI\IE
oicrRAlgE , 2,2'- fonfBls (ugnfxl.
BgNZENE-D5-, NITRO.
CAPROIAqTAfi
I'NKNO9IN
BENZENE. 2 -ElI!{IL'l, tl -DlMElll{Y
. AIJPHA, -CIUPHOLEI{E AIJDEI{IiDE
TIIIAZOIJE, { -EI}IYA-2 -MEllHl[r-
2 ( 3H } -BENZOTHIAZOIODTE
BENZENE, L,2-DICHIORO-a- (tRI
3 - CYCITOHEXEI|IE - 1 - CARBO!(AUDEHY
BICIfCIJO 12 .2 .U HEPT'5-EI{E-2, 3
l, I -tilAPllIgAlrf C fmffDRIDE
IrNtofot{N
PHElfOl,' {, {'- (1-!{EII{YLHUIYL:

RT
! a l l - - - a

5 . 0 1
1 0 . { {
1 0  . 5 1
1 2  . 8 1
1 3 . { 8
L4.72
l s . 3 6
1 6 . 5 5
1 ? . 1 0
tr9 .11
L 9  . 4 2
1 9 . 5 5
1 9 . 9 5
2 0 . 2 9
2 0 . 6 3

EST. @NC.
I t - ! l - ! r - l l l =

3 8
1 8 0

3 {
37
3 5
2 S
{ g
3 5
2 3

3 0 0
2 7

{ 3 0
{ 0
l 6
{ 0

o
- - - ! a

NJ
Ndt
Itit
NJ
J
NJ
NJ
NJ
N.t
N.I
N.t
N\t
NJ
dt
NJ

-

I
t
I
I
t
I

5 .
6 .  t 7 5 8 - s B - 9
7 .  0 - 0 0 - 0
8 .  3 2 2 7 2 - 4 8 - 3
9 .  9 3 4 - 3 4 - 9

1 0 .  1 3 0 1 {  - 2 1 - 9
1r . .  40702-26-9
t 2 .  1 1 5 - 2 8 - 5
1 3 . 8 1 - 8 { - 5
1 { .
1 5 .  8 0 - 0 5 - 7
1 6 .
t 7 .
1 8 .
1 9 .
2 0 .
zL.
2 2 .
2 3 .
2 4 .
2 5 .
2 6 .
2 7 .
2 e .
2 9 .
t 0 .

-F

-
G

-
-

G

I

FOnil r av-Trc ? f  eo



OUA2{L996 12:49 4155435488 FnC ENt IRo. ltql*qcE.

1B
SEUIVOIATII.E ONGAI{I C9 Alnt,lSIS DATA StlEET

Irab Nanc: Al{Al'lgIRIX

t ab Code r N{AI{E?

llasrlx: (toil/uasgr!

aarq)lc rytlvol:

I,evc1: (lou/ned)

t l{olscure: -

coaecntrated E*BncB

InJeccion Volunc:

cPc Cleanup: (1/N)

cAs No.

Care  Ng. :  05

SATER,

1000 {'Eluf'/,l HIr

rplf

Volune: 1000 (ulll

2.0 (ulr l

N  D H : -

COMPOUND

Detc lnrlyzrd: 03129196

Dlluclon lrctorr 1.0 
I

coatrect:

5AS No.: 8DC

Irb Srngth ID:

Lb Fi lc ID:.

Drtr trcclrnd:

EPA tll.lPLE NO.

9503153-02

l,tP!.115302

otlLt116
t

dcerntod: tllul- Drtc Dcr.cse€,fitf1ol}6 
I

COI{CEIf?RATTON U TTS g
(.g/r, or ug/l(g) uG/L I

t
t

a

E
u
u

10 8 -  95 -2 --  -  -  -  -  -  -PhenOl 100
10
tr0

6
8
5

1 0
1 0
1 0
1 0
1 0
1 0
10
10
10
10
1 0
1 0
1 0
1 0
10
1 0

6
10
1 0
2 5
1 0
2 5
10
10
10
2 S
10

r|-
u
u
u
u
U
u
U
u
u
u
u
u
u
U
uu
it
u
u
u
u
u
u
u
u
uu

95-57-8---  - -2-Chlorophenol95-57-E---  - -Z-Chl 'oroPnenol
S{ 1 :?3 - 1 - - - - - - -,1, 3 -DrChiorOirefu
roe -r a -i -- : --- - -1 ; ! -P*clrlorobcnzene-=
95 -50 - 1 - - - - - - ---1, 2 -Dichlorobaazene
95-{ 8-7--- -- ----2-tqethylphcnol___ -

f  O A - 5 0 - 1  - - - - f  , 2 ' - o i r y r b r a  ( 1 1 @
105-44-5--  - -4-MethYlPh?nol-
EZt - e + - 7 - -- - - - - -N-Nrcrfe6-cir -n@
6? -?2-1--- - --- --HexachloroetbaD--
9S-95-3 -Nit,robenzenc:
? g - 59-1 - - - - - - - - -Ir9_phoronc_
88 - 75 -t- - - - - - - - -2-NltroPhFngf-
105-6?-9-  - - -2 , { -Dine lhy l
111 -91- 1- -  --  -  -  -  -bLt (2 -ChlOlro
1t o - at -a -2 ,l-DlqhloF-ophepol-
120 - e2 -l- -.  - -- - -1 r 2_, l--TriehlOrODcn?ene_

t
I
t
t
t
t

91 -2 O - 3 - - - - - - - - -Napplltalcn?J
106 _{?_ f l  -  -  rrra --4 -Gl l lOrOanl l lnc --
ez : e I - 3 - - - - - - - --rcriib,rorobgtrlffi
5 9 - 5 0 - J - - o - - - - - - { - Chlgrgr - 3 -lltFhylphfnp-f
9i - 5?- 5 - - - - -' - - - 2 -1,lecfylnaphthelenc-
17 -41 -4- - - -HexachlorocYclgPcaEr9lcne_
BB-oG -2- - - --2, 4, i-TtLchloroplteDol-
95-95-4--  -2,1,5-Tr lch_IoRgPbcnol-
9 1 - 5 3 -7 - - - - - - - - -f-ChloronaPhEhrrcnQ-9 1 - 5 8 -7 - - - - - - - - -l-gtltolioD8PlEa
t 8 -?4 - t, - - -- - - - - -2 -NitfOlniling
13 1 -11 - 3 - - - - -- - -Dtncebylpb
20 g - 9G - I - -- -- ---figgnrphthy20 I - 95 - 8 - -- or o--ltlnrPnEnylCn?-
Co€ -29 -2 - - - -2, 5 -Di,nitToBorucne-
99-09 -2-- --3-l l i troryri l iac-

N o . :  8 P 2 0 5

FORI'I I 8I/-1 3'eo{

4D;// ?

I

* .la/y/L
a r 4 -U/rZiat ffi'
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EPe 8Al&lA NO.

I o "
tlatrlx: (aoilluagcrl

n

I senrpfe rclvol:

I,evcl: (low/ned)
II

I t $ol3Eurcr -
ConcenErated E:ctracBr.

I tnjection Volunc:

- GPe Cteanup: (IA)
,I]

I
cAs No.

Name: l![Al'lEtRIX

Codc: AlilAl'lET

CoatracE:

8AS No.:Gasc  No. :  05

fiATER

looo (g/nr,t ilIr

Ipn

deeeaeedr (tAr-

Volumc: 1000 (uLl

2.0 (ulr ,

N gtl: -

eouPogltD

FDG No.: t lP205

8erylo rDr 9503163-02

tilc rp: tfPff16302

Rccelrrrd: O3lL9l96

Sntrrcgtde0l fZA lge

lnrltzzcd: gtf29l96

Lb

Lb

,Datc

Drtr

rDIEG

Dtlutton tecBor: 1.0

OONCEI*?RATTON UTIITS :
(ug/t or ug/Xg'l vG/L

I
t

51-28 -5- - - - - - -- -f, 4_-DlnlFroplrcnol
1 0 0 - 02 - 7- - - - - - - -{ -IrlierOphenOl
L32-61-9-- --Dibcnzoluran
J-21- !1 -2  - - - -2 , r -D i4 l ,

2 3
2 5
1 0
1 0
1 0
1 0
10
2 3
2 S
1o
10
1 0
2 5
10
:,0
10
10
1 0
1 0
1 0
t0
1 0
10

1
10
10
10
10
Lo
10
10

uu
tt
uu
u
U
U
u
u
U
u
u
U
u
u
u
u
u
u
u
u
u
u
U
u
u
u
uu
.

8 4 - 6 6 - 2 -  - e 3 o  -  - -  - D l e t h y l ate
z o o 5 - 7, 4- - - - - - - ! : chi6r-ophcnyl -pEEffIEEfffi

-

-

86-73 -J- -  - -F luOfCne-
1OO -  01 -  G-  -  -  -  -  -  -  -4-Ni t fOa
534-52-1-  - - - { ,5 -DrnrEro-z - f f i
eg -g O - g - - - - -[rt-s{trorodiplrcnylair}ire_ (1)-
1 0 1 - 5 5 - 3 - - - - - - - - f_ - BroF-ophcnfl -pherrylct Ecr_
1Xg -?{ - 1- - i - -- - -HGxac}rl6robinzine _
8?-86-51- --Pentlclrlorophetol:
8 5 - 01- g - - - - - - - - -Phe$anthrCnc

t
I
t
I
I
I

L2O -L2 -? - -- - - - - -Alttht
96 -?4 - t - -  - -C l rbeZO

20 6 - 41- e - - : - - - - -Fluofant
129 - 0 0 - 0 - - - - - - - -Pyzl'enc_

9 1 - 9 1 1  - 1 - - - - - - - - - 3  r  3
nzyrDnEan.L
cbloiobcnz

55 - 55 -3 - o r - - -- - -tsnzo (el an8hatecne-
2Lg _01_ 9 _ - - - - - - -9htfiepq
Lt7 - 8L-1 -- - - - - - -b Le12-
112_EC-O_- _pi_n_ectylpbebala
2 OS - 99 -2- -- - o o - -lsnZO (bl fluOfanBlt

5O-32-g- - ---Brnzo (a) pyrgnc
i ig:tg - S - - -- - - - -tndago (i; 2, f -c@193 -39-5-  -  - - - -  - - l4 leno (1 ,  ? r  3 -CR
53 -?0 -3 - - - - - --- -Dlbenq (a-, b) eDthraecBc:._2 5 !  t  g - 5 -  y L E L B  l S . I t - a ! 5 - -

19: , -2{ -Z--  -BeDzO(grb,1rp. ry fCDc_

e

t

tORl.l I SV-2 3l  e0



a4lo2/t996 Lzt43 4155435489

t ab Namc: tlIAlEIT'lX

Leb Codc: At{,Al{ET Clsc No.: 05

Macrix: (toil/ratcr) llf,?ER

1F
sEMrvotaTrLE oRcAllres NtrL?sIs DATA SqEEr- 

fragrltr\tElrY rDBfrrFrED @MPoItNDs

FRC E}{\'IRO. ilqNqGE. PAGE L4

glllPlrE Ng.EPA

&nEraet:

8AS No.: I
I
t
I
I

Serrple ut,/vol:

I,cvcl: (low/ured)

SDG Xo. I HP205

Illb aeqrle 3D: t503153-02

Irb FilG ID: ilPu15302

DrEc lrcciwd: Otl\9l96

Drtc Erctrecc ed z a9 f 20 | 96

Datc lnnllzrd: 0?121196

Dlluttoa FeeBorc 1,.0

@NCENIRTTION OTSITS:
(lg/t or ug/tca) .g/f,

1000 {g/E} tll

Ipht

t llolrturc: F €ecrntrdr (rA)

Cotlccnlretcd Extrrct Volune: 1O0O (uL)

laJcction Volune z 2.0 (ut )

GPC Cleanup: (Y/N) N PH: -

Numbcr TICg found: 20

CAS NT'I'BER
r  l t  - : - a : g a  l  l l L -  - l

1 .  2 0 9 4 - 9 7 - 5
2 .  8 ? 3 ' 5 5 - 5
3 .  9 0 - 0 2 - 8
4 .  1 5 8 7 - 0 4 - 8
5 .  1 0 0 5  - 6 4 - 7
6.  432t9-68-1

5 8 5 - 3 {  - 2

5 ? 5  - 4 3  - 9
L66? -0L-2
29132-18-1
7 1 4 8  - 0 7 - 4

1 5 3  0 E  -  5 5 ' 9
2E4t -59-?
1 9 1 9 - 9 6 - 5
2 3 8 {  - 8 5 - 2
10?8 -O4-2
e 2 - 0 5 - 8

RT
t t - r - l l l :B

5 . 0 3
9  . 8 2
9 . 9 s

1 0 . { 8
l t r . { 1
1 2 . { a
L2.10
1 3  . 1 0
1 4 . 0 3
1 4 . 7 9
1 5 . 3 0
1 6  . 3 6
1 5 . 5 9
1 ? . 8 2
1 8 . ? 2
1 t .  t 9
1 9 . { {
1 9 . 6 2
L9.7?
2 0 . 3 9

-
-

o
r t - - -3

Nrt
N.7
NJ
NJ
NJ
NJ
J
Ng
it
NJ
NJ
NJ
NJ
it
N.t
NJ
N.t
NiT
NJ
NJ
-

COMPOI'ND XAI,'E
- a r - a - a  - - - a - : l  t t l l - - - a a - l a 3 a

1, 3 -OIIAT}IIOI.AIIE
BENZENE, I -PROPE}TYL- , (E) -
BENZAI,DEHME, 2-IilDRO:TY.
BENZEIIE, 1-UEE!IYI,,-2' (2-PROPE
(E ) - 1 - PHEIIYL. 1 -BUTENE
ETI{AI{ONE, 1' (1, 4-DII{E?llYl[.r'3-
T'NKNOI'N
PHENOL,, l't-TgRT-BUffL'
UNKNOT{N
NAPKTITAI,EISE, 1, 5-DTMETI{YI,-
ETHA}{ONE, 1- {2, 4, 6-TRIttlETlnfL
PYRTDO [2 , 3 -DJ lryRIl'lIDINEr _a_-U
PY?ROIJIDINE, 1- ( I-C{CLOPEIITE
SNKNOJTN
1, 3 -BENZENEDICARBOn:Lrq ACID
BENZ tAl ANnIRAgtl{B, ?-METHYa-
CYCT0HEi)(ANONE, (' -NIIROPHEITY
3-DECYI{E
1H-!NDENE, 2r 3-DtHllDRO-1, 1, {
M'TERPHEIINIr

EST. CONC.
t t r - - - l ! a : l l - -

9
2 8
J,2
26
1 6
1 0
1{
13

9
9

L2
15

9
L2
\2
1.
12
2 S
1a
17

T
I

7 .
8 .
9 .

1 0 .
1 1 .
1 2 .
1 3 .
1 { .
1 5 .
1 6 .
1 ? .
1 8 .
1 9 .
2 0 .
2 L .
2 2 ,
2 3 .
2 4 .
2 5 .
2 6 ,
2 ? .
2 8 .
2 9 .
3 0 .

F

-

t
I
I
t
I
I

FORII I 8lf-TIC sleo
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SEtlntolA?trLB
1C

ONdlrTICS IAAUISIS DATA SHSET

PAGE T7

t
tPA 8A!,IPLE NO.

Lab Name: $iltl'lE?RIX

l,ab Code I AlIAItlEl

ilatrl.*: (roil/rretrt

Sarqllc ryBlvol:

tevcl: (lou/ncd)

t lloisEutc I _
Coaecntrated ErGrrct

IaJection Volune r

GPC Clcanup: (Y/Nl

c,As No.

Cage No. g 05 SfS

I|ITER

t,ooo (g/dl ttl,

Iow
dreanscdr {I/r)
Vol,une: 1000 (ulrt

2.0 (ulr)

N  P H : _

COUPOIND

GontraeB:

! [ o . : 8DG No. s llP205

trb 9eqllc lDc t603153-03

trb Fl.le fD: llP!,t16303

Drca Recclvrd: O?lLg 195

Drtc BBrrcBed, z Ol l2O / 96

Dete larlyrcd: A3129196

Dltruel,o tee3orl 1.0

CONCEIITN.I?ION TNITS :
(rg/1, or ug/Kg) wlL O

t
I
I
I
I
t
I

I
I
I
I
I
I

51,28 -5- - - - --- - -2 t, l-DlaltfOphgnol
100-02-1-  - - - { - f f { l rOpheaOl

2 3
2 5
10
10
1 0
1 0
10
2 5
2 5
1 0
10
t 0
2 S
1 0
10
1 0
1 0
1 0

, 1 0
1 0
l 0
10
tr0

{
1 0
1 0
l0
10
1 0
10
10

U
U
u
u
u
u
u
u
U
u
u
u
u
u
u
u
u
u
u
uuu
u
u
u
u
u
u
u
U
u

izr-rc-2-- -2,a-Dlai trorm
8 4 - 6 6 -2 - -- I - - - - -Digllrylphelrallte5

120-12 -7 -  - - - - - - - f t r thnccnc -
CE:21:e

zoos -144 - --a lchl6rbph-ny1-pffili[iEE@
66-73 -7 - -  - - -F1uorenc
1OO-  01 -  5 - -  - -  -  -  -  - 4  -N :L t lO
531-52 -1 - -  - -4 ,5 -DrD tE to -2 - f f i
85-30-5- ----11-nitrosodlplrenylair l i re-(1)-
io1-55-3-- --{_-Brourophen}1-phcnyletEer=
119-74 - ! rer-----Hcxachlorobenzerre __ _
lf : g5 :5- - - - r - - - -psfCachlorophenolT
8 5 - 01- a - - - - - - - - -PlCn"n-hrane:

L32-64-9- ---Dibenzofurtn

206-14 -Q-  - -  -  - - - -F l
L 2 9 - 0 0 - 0 - - - - - o - -

SG - 55 -3 - - - -- - - - -li11ZO (Al AnEbfaCene

G

2Le-01-9- -ChRzgene
11?-  81-?-  -  - -  -  -  -  -b1 f12  -EE
Li'7 - Ea - o - - - - - - - -Di -n-o9tllPhEhellBc-
205- 99-2-- --Bcnzo (p) t_luorallEbQllc-
20? -g g - 9 - - - - - - - -!g11ZO (k) flUOfantbcacl_
50-32-8--  - - - !61i29(a)pyrgne-
1 9 3 - 3 9 - S - - - - - - - - tn6tjlO ( 1, 2 ! 3 - G;9, pyrOnC_
53 - zO -3 - - -Dl'bcnz, (r-, bl fnBAnccne_
19 1 - 2{ -2 - - - - - - - -Benzo [f|, b, 1, PclYlcne-

rrrr{

I

FORtt I gtt-z



/) sEt'llltolaTllrE oRcllficg rilltr'ygls 
'Df,TA 

EIIEET
I^ ?BMTATII'ELY IDENTTFTED EOUPOSIIDS
I
Ib Nane: AldAlitElRIX Gontreet :-

I f,aU Code: ll[Al'tET Caee No.: 05 SAS No.:-
I

Ittatrix: (toil/uater)

Sanp1e rclvol:

lrevel: {loY./ated}

t lloisturc:

CAS M'MBER
- t : - a - : :  - -  r - - - a  a

1 .
2 .
3 .
4 .
5 .
6 .
7 .
8 .
9 .

1 0 .
1 1 .
1 , 2 .
1 3 .
1 { .
1 5 .
1 6 .
1 7 .
1 8 .
1 9 .
2 0 .

g4lg2/1996 12249 415543548A FRC B{VIRO. llqNAGE. PACE 18

fPA AII.|PLE NO.
I

1F

I
I

Concentrated EGtrrsB Volunc: 1000 (uL,

tlb Sauplc IDr t503153-03

ttrb PilG lD: ttPtrt16303

Detr lrcsi.rrods 03 lL9/96

Drtc s3trrccedza?f2ol96

Drtr lnalyrcd: o3l29f?6

Dllutl,oa lrctor: 1.O

OONCE}ITRATION,trIITTS :
(ug/r, or uglKgl ug/t

NA?ER

looo lllfrl lll.

IOtf

dccrated: trltt)_

2.0 (u l l

DIlr- -

COMPOUITD NAilE
: :  - - t t ! !  t  3 - f ! t a t l - - t ! r - - - r t r -

T'NKNO}rN
t'NKNOTdN
BENZOIC AETD, 2,4,6-TRIMENTY
3 . BENZOFT'RA}ICARBOXIN/I C ACTD,
PI{TTIAIIAZTIIE, I-CHIORO-{ -}TET}T
1-TITDAI{OITE, 5, 6-DIMETIIT!-
BENZENE, (1-METIIYLT- 1-PROPEI{Y
3 -BUIEN.2 -ONE, 3 -METI{YL-{ -PH
ETHANOIIE, L- (2, 5-DIl,lElTlO:ffPH
1H- 1 , 3 , 2 -EENZODIIZABOROLE, 2
T'NKNOWN
ETHANONE, 1- (3.INDOI,IZTNYAI -
O-TIERPHENY!
OXACYCIJOHEIIIDE EAN- 2 - ODTB
BrcYcLo t2 .2 .11$EPTA-2, s-DrEN
P.TERPHEIVYL
M-TERPHEIiNfiJ
2 (3H} -O)I,AZOLHffiIONE, E,S-DIP
SUAltgm,IAlrllNE, I-AZIDO-N, N,

SDG No. : llP205

EST. CONC.
t f l t t - - r - l r a -

5
2
{
{
3
4
3
2
2
3
3
2
5
3
a

z0
1{
10
10

I trr5""Eron voinnre:

GPC Cleanup: (Y/N) N

I Number TrCe found: 19

I
I { 8 0 - 6 3 - ?

3 9 8 9 1 - 5 s - 9
t9064-68-7
1544 0-97  -4
7 6 8 -  0 0 - 3
1 9 0 1  - 2 6 - 1
x 2 0 1 - 3 8 - 3
3 1 7 { 8 - 1 4 - 8

2 5 3 1 4  -  9 1 - {
8 { - 1 5 - 1
1 0 5 - 0 2  - 5
33e9-7L-?
92-94-1
9 2 - A 6 - e
6670-13 -  9
5 5 9 9 - 3 5 - 0

RT
l - - a a a a !

I  . 3 1
2 , 4 . 4 5
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APPEI{DIX H

RESPONSES TO COMMENTS ON TIIE
DRAFT AND DRAFT FINAL ENGINEERING EVALUATION/COST ANALYSF

SrfE lR-l/2lr INDUSTRIAL IIINDFILL GROLJNDWATER PLIJME
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NESPiONSE TO AGENCY COIIIMENTS ON
DRAFT AND DRAFT FINAL ENGINEERING EVALUATION/CO$ AT{ALY$S

FOR HI]NTERS FOINT SHIPYARD SITB IR-I/21
II{DUSTRHL LAT{DTILL GROI'NDWATER PLUME

This document presents the Navy's respomes to comments on the draft engineering evaluation/cost
analysis (EE/CA) for Site lR-ltzl, Hunters Point Shipyard ([IPS), dated March 13, 1996. The
responss to conments have been further revised based on verbal discussions with the'regulatory
agencies on tbe Navy's re$ponses to @mments presented in the draft find F:BICA, datrdMay 24,
1996. The comments addressed below were received on April 15, 1996 from the California Regiond
Wd€r Qualrty Control Board, San Frrncisoo Bay Region (RW@B); &e California Departmem of
Toxic Substances Control @TSC); and the U.S. Environmental Protection Agency (EPA).

RF^SPONSE TO COMMENTS FROM TIIE RWQCB

Specific Comments

1. Commmt: Introducfion, pege 3, second paragraph, fourth sentence: 'Ihe Navy
believes that the screening criteria are cpnservative (n determining
potential impacts to warant a removal action) since site specific fate and
transport information and ambient levels in srlrface waten are not
integrated into thp assessment.i

Page 32: ilhe Navy proposes a two-tiered aoproach (Bay and Estuaries
Objectives and Ambient lVater Ouality Criteria) for identifying argas that
warrant a removal action at Site IR l/21."

Page 33: nThe Navy believes that addressing all groundwaten at HPS that
exceeds bay and estuary plan objectives is not economically feasible. In
addition site specific background and fate and traluport evaluations will
influence the threat evaluations. Iherefore the Nav.v believes that it maY
not be apprepriate to use bay and estuary objective to trigger
groundwaten removal ac-tions at HPS.i

These statements appeer to ontradict one another. What is the
justification for implementing I rernoval action at IR l/21?

The text of the EE/CA report will be clarified to reflect the removal action
justification to be the following:

Based on discussions with tbe regulatory agencies, the Navy
evaluated analyticd results using two different sets of
screening criteria. One set ofscreening criteria (referred to as
Tier 1) was based on the water quality objectives for
protection of human health and aquatic life listed in the
Enclosed Bays and Estuaries Plan published by the State Water
Resources Control Board (SWRCB). The second set of
screening criteria (referred to as Tier 2 by the Navy in the
draft EE/CA) was based on the most stringent of the various
ambient water quality criteria and basin plan objectives
published by RWQCB.

Response:

I
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The Navy evaluated the groundwater analyticd data using both
the Tier I and Tier 2 screening criteria, and the results were
described in the draft EE/CA report. The Navy did oot agree
to conduct a removal action based only on the Tier 1 screening
criteria.

After &e Draft EE/CA Report was submitted, a meeting with
the Navy and regulatory agencies was held on May 7, 1996,
ad the parties agreed to remove the tiered screening
approach. In its place, groundwater data was sseened using
the water quallty objectives for protection of human health and
aquatic given in the Enclosod Bays and Es$aris Plan
published by the State Water Resources Comrol (SWRCB
1993). However, the results of the screening do not done
identiS areas of @nsern roquiring a removal action. Areas of
concern will be identified based on the magnirude and number
of times a compound is detected in conjunction with the results
of the screening.

The process of identifying and using gtoundwater screening criteria
acceptable to the Navy and the regulators is not yet complete.
Ortstanding issues to be resolved as part of this effort include the (1)
selection of a group or combination of groups of risk numbers which
can be used for screening criteria and (2) consideration of
groundwater ambient levels. Currently, the Navy is working with the
agencies on a study to identis Hunters Point Groundwater Ambient
Levels (HGALs). Selection of appropriate screening criteria and use
of HGAI"s will be conducted within the Draft Final Parcel B
(Feasibility Shrdy) (FS) since that document will be the first proposed
remedial iction for groundwater at HPS. If more time is needed to
resolve the screening criteria and HGALs issues than is allowed by the
FS schedule, the Record of Decision (ROD) will include as a
condition, a description of the process to be used. Final screening
levels would then be identified in the remedial design phase for Parcel
B.

Sedion 2.7 Soure, Naturc rnd htent of Contamination, first paragfaph:
Please deflne genenal drenrtcal contaminant groups?

General chemical contaminant groups ue chemicals not considered hazardous.
The text has been revised 1s eliminate the categorization of hazardous and
general chemical contaminant groups.

Page 36, Table 6: Iler 2 values are a mixture of a9ute and chronic
vatues. Values indicated should cite the reference source(s) and limiting
fadors (e.g. FOLs, acute values only, etc.).

Based on the meeting held May 7,l9$f., Table 6 has been revised to remove
tbe Tier I and Tier 2 screening columns. The table now lists the water
quality objectives for the protection of human health and aquatic life listed in
the Enclosed Bays and Estuaries Plan (SWRCB 1993).
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Comment:

Response:

Comment:

Response:

Comment:

Response:

Ihe llepartmcnt belleves that informatlon regardlng the wetlands at
Parcel E must be tncluded in the EUCA. The BRAC [Base Realignment
rnd Closurel Cleanup Phn of 1995 provides maps thet tdmtify wetlands
et Huntens Polnt. Wetlend contamination, protecfion and restoration
ned to be tncluded in this EE/CA. ARARs related 0o the wetlsnds must
be identified as well.

The Navy sonducted a wetland delineation survey in January 1994 at Site IR-
1/21 (PRC lW4). The nearest wetland boundary to the removal a&ian area
has been identified in Figure 7 of the final EE/CA. Groundwater levels in
monitoring wells indicate tbat the groundwater is not connected to the wetland
surface water. Therefore, inctuding protoction rnd restordion of wetlands at
Site IR-l/21 in this removal action is not necessary. This removal action
addresses oonainmeat ef psarrminatsd groundwater only. No espects of the
proposed removal action will physically occur in or affect wetland areas;
thereforo, wetlads will be protocted but not restorod.

This report should discuss the TPH [total petroleum hydrocarbon]
contamination and its cleanup. The Navy needs to state how TFH
contaminated groundwater will b€ addressed. It is not suflicient 3o group
the TPH as rgeneral contaminantsn end pmtpone the cleanup for future.

The Site IR-l/21 removal action is based on evduating contamination that
poses a potential immediate threat to human healtt or the environment. This
evaluation is based on chemical toxicity data. There are no toxicity data for
TPH. Therefore, this removal action addresses TPH in gtoundwater on a
TPH-constituent basis (benzene, toluene, ethylbenzene, xylene, naphthalene).
These constituents have been evaluated using the screening criteria.

The text will be revised to clariS that all chemical contamination in the
groundwater is evaluated on a constituent basis against the screening criteria.

As propmed by the Navy, the Gxtracted contaminated groundunrter will be
discharged inSo FOT\il [publicly owned treatment works] via the sewer
sys0em. Howev6, the Nary has not discussed the pmsibility of leakage
from known crac.ks in the system. Any attempt 3o disdnrge treated or
untreated ontaminated groundwater into the sswer syst€rn must address
the possibility of cross contamination. In sddition, rssurenses must be
provided that the FOTW will accept both the volume and nature of
groundwater oontamination. Radioacfive wasle has been detecfed in the
groundwater, howeverl it is not c&rried through the criteria. It is not
clear if the FCIITV is permitted to accept radioactive was0e.

As part of the implementation work plan, the sanitary sewer line used for
groundwater discharge will be surveyed for strustural integrity and repaired if
any infilrating groundwater is unacceptable for discharge to tbe POTW.

The POTIY has been contac{ed regarding the anticipated contamination
concentrations and volume of the extracted groundwater and confirmed that
the groundwater would be accepted if discharge requirements were met.

The radiation detections shown in Table 2 of the draft EE/CA are invalid
results and should not have been presented in the report. The gross alpha/b*a

I
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results were evaluated and d*ermined to be unusable because the high totd
dissolved solids (IDS) coneentrations in the groundwater interfered with the
laboratory analysis. In addition, new data show that there is no radiation in
the groundwa6. This is documented in the Surfaco Confirmation Radiation
Survey Draft Report (PRC 1992).
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Specific Comments

7. Comment:

Resporue:

Comment:

Response:

Soction 1.1: Please cxphin why eamples olleded end validated so far.ere
not considened complete md the Navy lc ontemplating taldng rdditional
samples. Additionrlly, please explain how often dtemicals rre to be
obstiied befone they re oruidered "oonsistentlyi de{octed. Pl€ose
explain s'hich wells will have to be further sampled.

Wells IRollvfWI-3, IRollvl\il43A, 8nd IR0llvfW44A were sampled on
March 19, 1996. These wells were selected because previous analyses of
samples from these wells indicated that polychlorinated biplenyl (PCB)
contamination was present at levels above screening criteria. These wells are
near the bay and arl along the proposed dignment path 9f the removal action.
These wells were last suirpled in August 1992 and the Navy believed
confirmation of the contamination was pnrdent before tbe removal action
progressed further. These wells were sampled forthe follorying analytes on
March 19, 1996: PCBs/pesticides, meials (filtered), semivolatile and volatile
organic constiarents, TPH purgeables and TPH exEactables, tod recoverable
petrolanm hydrocarbons (IRPH), pH, salinity, and anions.

The PCBs/pesticides, metals, and semivolatile samples were submitted for
expedited analysis. All other sanples were submitted for normal laboratory
ornaround. [esula of tbe preliminary unvalidated PCB analyses indicate &at
the concenbations have been reduced by approximately an order of magnitude
in samples from all tbree wells since 1992. However, @ncentrations still
exceed screening criteria.

Additional data on the concentrations and ertent of contamination will be
gattrered by HydroPunch sampling during the initial stages of construction.

Section 2.432 It is important to state the draracteristics of the B aquifer.
To be consistent with the objective, iio reduce the risk of the
environment," the B aquifer should be evaluated and if found to be
adversely impacting the Bay, it witt ned to be addressed in this EBCA.

Section 2.7.2.1summadzes the contamination found in the B-aquifer within
Site IR-l/21. The text states that the contamination found in the B-aquifer
appeafs to be insignificant, and that the B-aquifer will not be included in the
removal action as a result. The text has been revised t0 clariry that
groundwater data indicate the B-aquifer flows upward to- the loqolf:t. 4-
addition, the lowlevel contamination found in samples from B-aquifer well
IR0llvt\M028 is located inland from the bay. Any contaminant migration to
the bay would be subject to dilution. It is unlikely that tle contaminant
conce;fations would pose a threat to human health and the environment by
the time they reached the bay, because dilution would have decreased the
concentrations.
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9. Comment:

Resporue:

10. Comment:

Resporue:

11. Commmt:

Resporue:

Sectlon 2.72.12 Concentratioru provided must be examined for accuracy.
The OUI [Operable Unit U Phase IIA dats lndicate concentratioru that
are highen than shown in Table 1.

OUI Phase IIA data apply to monitoring wells IROIMW42A and
IR01MW41A only for Site IR-t/21. Contaminant levels from Phase IIA data
for these wells are below those presented in Table l.

Section 2.t2t It seems that the Navy has edoptcd selectlve and erbitrary
criteria to undertake the rcnroval action. Ihcse critenta have limited the
saope of the rsnoval acdon io a onfined area wlrile ftlest$ to the bay
end the wetlands ore not fully evaluated. Further, cince the Navy has not
ondmtod e feasibility etudy, it is prernature to stat€ that "addreseing the
groundunrter rt HPA that erceds bay and estuarT plan objectivcs is not
eonomically fcasible.'

Refer to the Navy's response to RWQCB specific comment I for the criteria
used to undertake this removal action. Based on the meeting held May 7,
1996, the criteria selected as a basis for the decision to undertake a reiroval
action have been revised in Section 2.8.3. The stringent screening criteria
(published in the Enclosed Bays and Esnraries Plan [SWRCB 1993]) used in
the draft final EE/CA are @nservative so as not to limit the identification of
removal action areas.

As sated in the response !o DTSC genenl comment 4, therc is no threat to
the wetlands via contaminated groundwater. The text in the EE/CA report has
been revised to clearly state that the scope of the romoval action is
contaminated groundwater containment and not final remediation of Site IR-
1/21. Final remediation will be determined during the ongoing RIIFS.

The statement that 'addressing the groundwater at HPA that exceeds bay and
estuary plan objeCtives is not economically feasible" has been deleted frbm
Section 2.8.3.

Soction 3.1: It is not clmr how inorganic contamination is decided to 'not
to be onsideredo ln this removal action. fire landfill has been used by
the Navy as a hazardous waste disposal site for many Jrears. It is thus
onsidered I souroe of, among others, m€fsl contamination. Excluding
the inorganic from the rernoval action implies that the Navy plans to
segregoie the organic end inorganic contamlnatlon in the groundwnter.

Section 2.8.3 presents an account of inorganic chemicds detectd in
groundwater in samples from wells near the bay. Some metals, such as nickel
and copper, bave been detected consistently throughout HPS, and tbe
concentrations appear !o be attributable to background levels. An inorganic
background study is not available at this time 16 use as a comparison to
confirm that some inorganic contamination is within ambieot levels.
However, th9 Nayy considers the information available (surrounding geology,
wldesplead dctections, spatial distribution) as evidence to support the positi<in
of not including some metals defected in tbe groundwater in this removal
action.

The Navy has not determined that all inorganic contamination will be excluded
ftom this removal action. For erample, beryllium is identified as a chemical
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12. Comment:

Response:

Comment:

Response:

of concern in well IR01MW44A. This well is included in the removal action
area. Refer to the response to RWQCB specific comment I for further
explanation of d*erdibing ambient levels of inorganic compounds in
groundwater at HPS.

Section 32: It is not clear if the objective of this nernoval adion is to
imitigate the spread of contaminantst or as lt ls stated ln the Erocutive
Summsry to "ieduce the risk to the environment.i These two _obJectives-
require iiffenent rnatysis end criteria. trbrth€r, tlre Nary needs to gxPlatn
troiy Umiting the rernoval action to a specific aree by applying selective
criteria wltl achieve the objectlve of this mrnoval tction.

The text has been revised to clarify that the objective of the removal action is
to protect human health and the environment from immediate potential threats
posed by gfoundwater contanination. Threats to human health could result
hom exlolure through the ingestion of fish. Threats to the environment could
result frbm exposure to groundwater throlgh migration inb qan Francisco
Bay. No risk-assessments, either ecological or human, have been performed
on Parcel E at this time.

Based on the meeting held May 7, 1996, the criteria selected as a basis for the
decision to undertake a removal action have been revised in Section 2.8.3.

Tables 3 and 4: To undertake the rernoval action, it is important to
erticulate the reason(s) behind drawing r line 1t0 feet from the bay. It is
not clear how the objective of this removal ac{ion is met by only
considering the area within 1E0 feer from the bay.

The distance of 180 feet was not used to define the area warranting a removal
action. As stated in Section 2.7.2.2, seven monitoring wells were selected
along the bay shore to provide the most accurate representation of
gloundwater chemistry oearest the bay. The objective of the removal action is
to protec{ potential rec€ptors from contaminated groundwater, and the
potential exposure pathway begins at the shoreline.

The seven wells are located at varying distances from the shore, but they are
still the closest wells dong the entire shore boundary of Site IR'l/21. They
wefe not selected based on a specific distance from the shore. The distances
reported in Tables 3 and 4 are important information for use later in the
report to approximate the boundary of the plume. The plume boundary
information determines the approximarc location of the containment wdl.

The text has been revised to clarify the rationale for selecting the seven wells
nearest the bay shore as an area offocus. In addition, references to distances
within the text, 180 fe€t for example, have been deleted and replaced with the
phrase "nearest the bay" to avoid confirsion.

DTSC is for$rarding the following ARARs from the Department of Fish
r'ld Game. The ARARs should be incorporated in the IR-1/21 removal
sction.

(1) Flsh and Game Code Sections 5650(a), O)' and (f)
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14. Comment:
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Response:

2. Comment:

Response:

The Navy has not disregarded the more stringent bay and estuary numbers but
has, in the spirit and intent of a removal action under the NCP, identified an
area to begin removal. This af,ea was identified for a removal action under
both the Tier 1 and Tier 2 screening criteria. The area also presents the
highest potential threat under both the Tier I and Tier 2 screening criteria.
There is no other cleady definable area where contaminads were detected
above either the Tier I or Tier 2 screening criteria. Refer O Figures 5 and 6
in the draft final or final EE/CA. Tbe Navy'e decision to undertake a
removal action was based on the results of both Tier I and Tier 2 ecreening
criteria. The Naury does not want to stablish an excessively conservative
precodent for HPS groundwater by basing the decision to undertake I removal
action on only Tier I ecreeniag criteria.

Subsequent to submining the Draft EE/CA Report, a meeting with tbe Navy
and regulatory agencies vas hdd May 7, 1996 end the parties sgred to
fenove the tiered screening approach. In its place, groundwater data will be
screened using the water quality objectives for protection of human bealth and
aquatic life provided in the Enclosed Bays and Estuaries Plan published by the
State Water Resources Control (SWRCB 1993). However, the results of tbe
screening do not alone identify areas of concern requiring a removal action.
Areas of concern will be identified based on the magnitude and number of
times a compound is d*ected in conjunction with the results of the screening.
Groundwater remediation gods for HPS will fully evaluated during the RI/FS
for Parcel E. Text has been modified in Sections 1.1 and 2.8.3 of the EE/CA
to further discuss the rationale for identi$ing areas of concern.

Ihis rernoval action focuses on controlling PCBs into the bay from
IR-1/21. HpAIs Eluntens Point Ambient Levelsl for groundwater are
currently being calculated, and so it is difficult to d€termine whether
concentrations of inorganics d€tected in monitoring well samples for this
site exceed thme for bachground conditions. Since it has be€n
acftnowledged that rn evaluation of embient conditions is beyond the
scope of this EE/CA, suclr staiements ru 'the spatial distributlon of many
metals was not characteristic of point-cource- related ontaminationn in
Section 2.7.1 snd "unless strong evidence indicates inorganic compounds
are Navy*clated" in Seclion 3.1 should be deleted. Please be aware that
atthough inorganics contamination is coruidened beyond the scope of ftis
rernoval rction, rny lnorganics contamination from IR-1/21 and any
nscesssrT rcrnedial action will have to be addressed at a lster dste.

The statements referenced were not intended to be conclusions based on
thorough consideration of the background levels of inorganic constituents in
the groundwater. Rather, the Navy considers the sQtements to be supportable
based on the resulg of the screening process for groundwater conducted as
part of this ad other removds. The Navy is working with the regulatory
agencies on a separate shrdy to determine Hunters Point Groundwater Ambient
Levels (tIGALs). However, the statements could be inaccurately interpreted
as conclusive at this time and therefore will be deleted.

I

U
I
t
I
I
I
t
I

I
I
I
I
I
t

l0 (n{IltoutrBuc;rtrl-2lhlrbvn-6{6\in



I

I
I
t
I
I
I
I

5.

I
I
t
I
I
I

3. Comment:

Resporue:

Comment:

Resporue:

Comment:

Response:

Comment:

Responsel

Comment:

The screening criteria upon whidr rrcnroval actlon decisions for this site
wene based (Bay and Estuary plsn obiec{ives, RWQCB basin plnn
objectives and Ambient YYater Quality Criteris) are not provlded in the
document, making lt very dlfficult to verify the conclusions drawn.
Table 6, giving fien 2 screening levels' is confising and needs more
bachground information and betten explonation in the footnotes (see
comment (1) rbove). Table 9, omparing requircments' ls-prgidg!-fQE
the reader yS does not answer the basic questions of whether the POTW
has agreed to accept discharse from the facility gen€rated by this r€rnoval
rction on wfretlrer the faeility wiU be able to meet the indirect disctnrger
permits requircnrcnts without trrcetment. Please give thought to provtding
lnformation that wtll eupport recommendations and conclusions in the
t€xt.

Based on the meeting held May 7, t996, Table 6 has been rwised to remove
the Tier 1 and Tier 2 screening columns. The table now lists as screening
sriteria the water qudity objectives for the protection of human health and
aquatic life given in the Enclosed Bay and Esararies Plan (SWRCB 1993).
Information provided in Notes I md 2 in Table 6 and in the text regarding the
screening criteria has been mdifid to provide clarification.

The POTW has been contacted regarding the anticipated contamination and
volume of the extracted groundwater and confirmed that it would be accepted
if discharge requirements were met. Further information is provided in
Sections 4.1.3 and 5.2.3 rcgarding discharge to the POTW.

Quality control on this document should &eck for consistency between
data presented, nnd provide explanations for inconsistencies. For
instance, the maximum conccntrations stated in Table 7 differ ln some
cases from the maximum concentrations givm in Table 9.

These data have been c.hecked and corrected.

The EE/CA should not use the acron5rm tRA" in refenence to iremoval

actionn. In CERCLA, RA refens to oremedial actionrn which is a final
action and is not overed by an EE/CA.

Comment noted. The term "RA' has been replaced with removal action
throughout the text.

The refertnces to ARARs in the text and in Toble 8 are so gencral that
they are not very useful. The potential requirtments need to be descrtbed
more spoclFrcally and discussed with spocific referene to the proposed
tctions.

The text has been rovisod regardrng the evaluation of dternatives to add more
specificity in Sections 3.3.2.2, 5.2, 5.3, and 5.4.

The moniioring wells with FCBs above screening hvels ranged from 50 to
l30 feefi from the shoreline. It is not clear whether additional

7.
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Response:

E. Comment:

Resporne:

investigation is planned to evalucte the oncentrations of PCBS cloeer to
the shoreline. It is also unclear how the placernent of the sheet piling in
relatioruhip 0o the shoreline will be detenmined.

No additional shrdies are planned, at this time to evaluate concentrations of
PCBs closer to the shoreline, fur severd reasons. First, the distances from
the wells to the shoreline wetre @nsenatively calculatd from existing maps
using the mean sea level. The ectual higb-tide $raod line varies but is
definitely closer than indicated to each of the throe wells. Second, the actual
field conditions generdly prohibit sampling by drilling closer to the bay. The
ehoreline is a relatively steep embankment in places, and the entire stretch of
shoreline paralteling the proposod dignment of the shea piling is overod with
concrete nrbble, reioforcing rod, and other rocky rubble as a rip rap afinor.
For example, d well IR01MWI-3 the slope break and rubble lie witbin
approximatdy 5 feet of 6e well. There is no place o complete another well
nor could a drilling rig drive ino the area between this well and the shoreline.
Thereforg taken out of physical contsxt, these disunces may be misleading.

Tbe sheet piling will be placed parallel to the shoreline. It will be necessary
to place it far enough inland to provide a solid, level ground surface for the
equipment to work. The space between the sheet piling and the rip rap-
covered slope will provide a space for installing downgradient monitoring
wells to monitor the system's effectiveness. The CPT data generated in Phase
I will, as stated in the text, confirm the suitability of the subsurface dong the
proposed alignment path for driving the sheet piling. It is anticipated that
subsurface obstructions or refuse may alter the exact alignment of the sheet
piling. The text has been revised to clari$ the rationale for the approximate
location of the containment wall.

Groundwater cxtraction without containmmt was not considened 8!t an
option. The cost of groundwater extraction alone should be calculated for
purpos€s of comparison. Convenselyr another option that was not
onsidered wns ontainment without gnoundwaier ertraction' In general'
the development of al0ernatives needs more technical Justiftcation. Ihe
basis for the rssumed well spacing snd extraction rates and for the lengh
of the ontainment wall, including the reasons for not malcing the wall a
omplete circular containment structure, should be provided.

Analysis of the information indicated a high proportion of bay water would be
extracted along with the contaminated water emanating from the landfill. This
would have the undesirable effect of diluting the contamination and adding
significantly to the water volumes for disposal, increasing POTW disposd
costs. Additionally, the exEaction system would enhance sdt water intrusion
and possibly require detaild studies to assess effects on wetlands and bay and
estuary issues. The text has been revised to clari$ the rationale for
eliminatisa of containment using groundwater extraction done.

The well spacing and exbaction rates are simply based on professional
judgment for initiating the system. System monitoring will accumulate data to
support adjustments, equipment modifications, and additional well points as
needed to optimize the removal. This is a judgment made in the interest of
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Specifrc Comments

l. Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

initiating a timely removal action. Although additiond data would be
desirable, the time involved in creating work plans and sampling plans,
subcontracting drillers, installing pumping test wells, conducting tests,
reducing tbe data, and reporting could easily create delays of another year or
more. Tbe design would then need to be revisited, and the final result might
not be much improved over the present removal action.

The length of the containment wall was chosen to extend beyond the wells
sbowing contamination along tbe proposed digpment path. Before the destgn
of the containment and hydraulic control system is finalized, r Phase I field
program of CPT, HydroPunch water sampling, and sampling of existing wells
is planned. This program will further define the lateral ertent of the plume,
the alignment path of the $eet piling, rnd the well point spacing.

The oontainment well was never envisionod as a complete circular containment
strustre for several reasons. First, the full extent of tbe plume and tbe
originating source are unknown. Defining this area would be beyond the
scope of a removal action. Additionally, it would not be necessary to isolate
the upgradient end of the plume as the pathway to potential receptors does not
exist upgradient. Finally, full circular containment will not likely be
consistent witb the ultimate remedial action chosen for Parcel E.

Page E92, third paragraph: It is stated that there is a regulatory
preference for discharge to the sswer system over the drain system. This
statement ie misleading and the reason given is incorrect. Storm drain
discharge to the bay is prohibited, not by preference, but by regulation,
and sewen disdrarge has been chosen by the Navy rs the most reasonable
alternative.

The regulatory preference for discharge to a sanitary sewer is wricen in the
June 1995 Water Qudrry Control Plan for Region 2 (San Francisco Bay area).

Section 1, page 1, first paragraph: Update to refloct that Parcels B md C
groundwater plume removal octioru are no longer being pursued.

The text has been revisod to state that the Parcol B and Parcel C groundwater
plume removal actions are no longer being pursued.

Section I, page I, third paragraph: The statement ilhe groundwaten
ontains relatively low onceltratioru of organic ompounds...i does not
support the need for e removal action at Site IR-1/21. It should be
explained here that the levels are sudr thnt they pose s threat to the bay
rnd aquatic life.

The text has been revised to state that the levels of specific contaminants pose
a threat to aquatic life in the bay.

Section 1, page 1, third paragraph: nHazardous eubstanccer should be
specified as those under CERCLA [Compretrenslve Environmental
Response, Compensation, and Uability Actl.

I
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Comment:

Response:

Comment:

Resporue:

10. Comment:

Response:

Comment:

Response:

Comment:

Response:

Tobles I end 2r psg6 21462 These tables would be more ueful if they
included the location of the maximum detection. As currently presented,
it is impossible to rssess whefher contamination is contiguous or sporadic.

The tables have been amended to provide the locations of maximum
detections.

Section 2.E3, page 32r cecond paragraph: It b not neoesssr1r to include
information on poosible ccrcening ocenrrios that wcre orcidered but not
rdopted, l.e. the dilution facfor criterla. If the Navy fels competled to
include thls inforrnation, thelr an explanntion thrt goes furthcr than "the
rqulaiory rgencies reommended I mone conservstive appmach' neds to
be offened.

The Navy feels that it is important to show that, from among a range of
approaches, the option with the most co$iervative initial step was usod. The
second paragraph has been retained and supplemented witb a sentence
emphasizing this point.

Section 2.83, page 38, last paragraph: Appears that mqiority of wells
(12) have hits of PCB contaminants. Why the discrepancy between the
text and the llgure? Ihis paragraph also statcs that PAII [polycyclic
aromatic hydrocarbonl and PCB detectioru are limited io the southeast
Gorner, whereos Flgure 5 shoum PAII delecfions scattered over the site.

The text and figure were reviewed and PCBs were detected in only 11 wells,
Dot 12, as shown on Figure 5. The text has been revised to clarify the
locations of PCB and PAH detections.

Flgure 5: Please include a de.bris zone on Figure 5.

The term 'debris zone' was first used by a subcontractor and was intended to
imply a horizon containing landfill refuse. The term is somewhat confusing
and has been removed from the text. ln general, tbe whole area should be
considered artificially filled and having a potential for containing refuse.
Rather than reviewing all borelogs throughout the area in an attempt to
delineate the extent of refuse, tbe entire area encompassed by the landfill
boundary should be considerod to have the potential for containing refuse.

Section 2.E3, page 39, third paragraph: Justification for no further
onsideration of nidrel and coppen is inadequa0e. Until backgpound
groundrvrrter oncentrations for these mefals can be established for this
site, dismissing the significance of these levels is preuuture.

As stated, nic.kel and copper do not warrant further consideration as chemicals
of concern (COCs) as part of this remval. The Navy is not implying that
there will be m ftrther evduation of nickel and copper d HPS, only that a
removal action EE/CA is not a suitable document in which to evaluate
potential groundwater contaminants that are ubiquitous at a large site. The
Navy is currently working with the regulatory 4gencies on a separate study to
establish HGALS.
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14.

Comment:

Response:

Comment:

Response:

15. Commmt:

Response:

16. Comment:

Table 6 and Table 7: Chectr fien I units and/or concentrotions befrveen
these two tables. In Table 7, drnc is listed as having a fier I limit of
58 m/L which is the equivalent of 58'0fi) tglLr ln apparent emor in
units. In addition to making sure all units wlthin tablee lre orrect,
please rnake thenr conslstent betwst oolumns for ease of comparison.

Table 7 has been revised in response to this comment.

Sectlon 2.E3, page 39 end Table 7, llrst fmtnots What is the basis and
Jrstilicatlon for discounting oontamination that eppears ln only one
sample or ln multiple eamples but only one well.

The first paragraph of Section 2.8.3, Cbemicals of Concern and Areas of
Concern, discusssd the basic approach to establishing COCs for a removal
action. Tbe Navy has not permanently discounted these potential COCs or
d€tections of tbem in the listod wells. The basis for excluding them from
consideration as part of this removal action ig simply the erratic nahre of the
detections or concentrations found, which does not positively indicate a high
magnitude threat. As a result, the Navy feels it is inappropriate to base a
removal action on one data point. These data will be evaluated further during
the RI/FS for Parcel E.

Section 33.22, fges 44-45, Table E: Ihe fedenal ARARs should include
ARARs from the U.S. Fish snd Wildlife Coordination Act 16 which
prohibits nnrten pollution with any substance deleterious to fish, plant life
or bird life and requires consultation with the U.S. Itsh ond Wildlife
Service and appropriate state agencies. Also, revise the wetland
requirernent to include minimizing the idestruction, loss andn degradation
of wetlands.

Coordination Act 16 this is not considered a location- or action-specific
ARAR for this removal action because no discharges to the bay will occur.
The wetland requirement text was revised dso.

Table E: Since PrCBs rre prcsent, ISCA flodc Substance Contrcl Actl
should also be refenenced. Ihe wetlands citation should be to 40 CIfR
Part 6, Appurdix A and Executive Order 1190. Ihe remainder of the
citation should be deleted. Coastal Zone Management Act cite citation to
es Section 307(c) of 16 U.S.C. !f 1451 et seq. should also include the cite
citotion to California ltrbtic Resources Code 0! 301000 et seo. r'hich is the
State Coastal Managernent Plan. The approved coastal rcne Inanagement
progrsm for San Flancisco Bay Includes the McAteer-Petris Act and the
San Francisco Bay Conservation end Development Commission. fire
goals of the Bsy Plan are 3o rrduce bay lill and disposal of dredged
matenials in the bay and to maintain the wrten quality and ecological
integrtty of the bay. Ihe Navy should oordinate with BCDC to mahe its
consistency deterrrination. AQMD [Air Quality Management Drrstricfl
Rules need a specific citation.

TSCA includes provisions for managing and cleaning up PCB wastes at
concentrations above 50 parts per million (ppm). TSCA is not applicable to
the removal action because the maximum concentrations at the site are below
50 ppm. TSCA is not relevant and appropriate because another requirement
more fully matches the circumstance at the site. The California hazardous
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t7. Comment:

Respolue:

18. Comment:

Response:

Comment:

Response:

waste definition includes wast6 with PCB concentrations above 50 ppm.
Wastes geaetatrd during removd action construction activities with PCB
concentrations that exceed hazardous waste levels will be managed in
accordance with the requirements in the California Code of Regulations, Title
22, Division 4.5. Title22 regulatioru are protective and include provisions
for managing, storing, and disposing of wastes. The California Public
Resources Code is not considered a location- or action-specific ARAR because
no disdarges to the bay will ocqr.

Sectlon 4.1.1.1, p4Ee (1, cecond paragraph: Discnss the effects ol salinity
on the penformanoe of bcn3onite rnd any potential cffoct on perrneobility
of the slurry utall.

Text has been rddd to the EE/CA that discusses the effects of salinity on the
performance of bentonite and any potential effect on the permeability of the
slurry wall.

Section 4.1.13, second paragraph: Ststes tPlle driving requircs a
relatively uniform, loooe soll profile free of boulders and }nrge refuse or
debris for erea construc{ion...i llaving described the landFrll as consisting
in part of debris and boulders, will pile driving rctivities be a resonable
choice?

rmpediments to driving sheet piling are possible; however, soil borings
indicate that the area along the proposed containment wall alignment path is
free of large debris. The need to evaluate subsurface conditions along the
proposed alignment path of the containment wall will be partially satisfied by
the predesign field program. The use of CPTs on 25-foot centers along the
proposed alignment path is intended to provide data for pile driving. Data on
ease of penetration and de,pth to the Bay Mud will also be generated. Borings
for the three A-aquifer and one B-aquifer wells along &e alignmentpath were
all drilled by hollow-stem auger, which would indicate the relative ability to
penetate the fill. Blow counts from driving split spoons in these borings also
indicate the nature of tbe fill. These data are assembled in the Removal
Action Implementation Work Plan (PRC 196).

Section 4.13, page 52, second paragraph: Ihis paragraph retains
discharge io the sanitary sewer as a treatment option, Although
ontaminant concentrations may be acceptable, there is no discussion on
whethen this approach will be allowable by the FOTW. This sction
should lnclude a discussion of the likelihood of the FOTW accepting
contaminsted water from the sitc, with the ettention grven 0o accepting
bracklsh or saline water.

Tbe POTW was contacted to veri$ acceptance of groundwater. Text has
been added to support the discharge to the POTW. The sheet piling will
minimize the brackish or saline water extracted and discharged.

Section 4.1.4.1, page 53: This section eliminates the mction nalls based
on trcndfng @sts. Ihese costs are not likely to be cost prohibitlve since
the depth of the trench is only about 20 texf, In addition, slurty walls in
Section 4.1.1.1 werc not eliminated for cost reasons, so it appears
incoruistent 0o dismiss reaction walls. fire frequency of replacenrent over
three years would not be expected io be significant; please explain how
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20. Comment:

17 (F(Ir?o|BBlherLl.abLtlYlt-als\iu



I
I
I
I
t
I

I
I
I
I
I
I

22.

Resporue:

21. Comment:

Response:

Comment:

Response:

23. Comment:

muclr repeated trenching is needed, why it is needed and why this mahes
the option coot prohibitive.

Elimination of reaction walls due to removal and retrenching costs is not
inconsistent with retaining a single installation for a slurry wall. The cost for
removal and disposal as well as the reinstallation of a reaction wall even one
time over 3 years is expected to be more than double the cost of the single
installation of a slurry wall trench. Additionally, the removed material would
likely require disposal at a Resource Conservation and Recovery d (RCRAF
permifi€d landfill.

Section 52.1, page 59: Please discuss eny modeling or calculatioru that
have been performed to defernrine the adequacy of the proposed wall,
including such lrctors rs dircction of groundrvaier flow rt the ends of the
wrll. To rr{rat radial ertent rre the euction pumpc capble of drawing
water?

The data are so spafse tbat any modeling of the system as a whole would
involve using many arbitrary parameters as model inputs. However, single
well capture zones, based on the hydraulic data for the two existing wells
along the proposed alignment path, are currently being evduated to support
the Removal Action Implementation Work Plan (PRC 1996).

Groundwater flow at the end of the dignment path is expected to be toward
the end wells. The preconstruction HydroPunch data will be collected to
aftempt to define the laterd extent of the PCB plume and to design the system
to capture its total width.

The radial extent of the effects of the pumps is subject to many variables, so
an exact number cannot be presented at this time. However, the system will
be designed o be effective or will be modified on observation to be effective
in capturing the plume.

Seclion 52.1: How wilt the sseens used for the well points be prevented
from clogging with the fines typical of ertificial fill geologr?

The screens as proposed will be desigued to use screens and sandpacks
appropriate for the material screened. It is anticipated, based on our landfill
experience, that these well points will still become clogged by sediment,
bacterial fouling, and refuse. Therefore, the screens will bouse a drop pipe
that will use suction lift to remove the water. The wellhead assembly and
drop pipe will be removable to facilitate mechanical cleaning and
redevelopment during normal operation and maintenance, as needed. The
advantage of the proposed pumps is their abiltty to continue pumping without
burning out or being destroyed by sediment if a screen clogs.

Section 522, page 60, seoond paragraph: The sentence that begins ilhe

only action*pecifrc ARAR for Alternative2..a should be changed from
eingular 0o plural. lhe rcfenence is to both rir and hazardou wrste
nranagernent requirementc and both requirements need to be more
specilically identified.

Air emissions are not expected to be associated with Alternative 2. T\e
sentence has been modified to eliminate the air emissions ARAR.

Response:
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Comment:

Response:

Comment:

Response:

Comment:

Response:

27. Comment:

Response:

Section 523, page 63: firis sction should include a discusslon of the
pennits needed for disclrarge 3o the FOTW and the likelihmd of FOI\il
acceptance of the q/aste stream in3o their facility.

The section has been expanded to state &at the POTW has indicated that it
could handle the proposed discharge and tbat the Navy must obain a
discharge permit from the POTW.

Section 52,4, page Gl: Ihe costs for rernoval of the sheet piling shoutd
elso be included unless the sheet piling if io be left in place.

The conainment system depends on the sheet piles renaining in place;
therefore, removal costs aro not included. Decommissioning the removal
action is not part of this waluation.

Section 53.1, page 6,{: Describe rryhtt is 3o bc done with the tnench spoils.
Dispoeal of this soil could be costly.

The description of the slurry wall alternative has been expanded to state that
trench spoils wilt be treated on site, and that Eeatd soil will be used as
backfill or subbase for a landfill cap if the landfill is capped later. The costs
were included under the soil treatment pad item in the cost opinion.

Figure 7: Ihe figure of the approximate containment wsll locetion wss
very helpful in understanding the preferred alternative. Could the
approximate locations of the well points also be included on this figure?

The figure has been revised to include approximate locations of the well
points.

I
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